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EXECUTIVE SUMMARY

This design analysis variance report (DAVR) for the Environmental Restoration Disposal Facility

(ERDF) Cells 7 through 10 documents design revisions from the previous ERDF cell design.'

The design revisions are based in large part on the lessons learned at ERDF that have occurred

to date; these revisions are intended to serve as a reference point as the development of ERDF

continues. Other revisions include the updating to current codes that would have been

implemented since the last revision, as well as incorporating new design features that were

requested by Washington Closure Hanford. Lastly, this DAVR documents verification of various

design elements to confirm the existing ERDF infrastructure has the capacity to serve Cells 7

through 10.

Revisions based on a lessons learned represents the largest portion of this report. The largest

segment of these revision types occurred in the trench section that comprises the ERDF cells

themselves. Changes were made to multiple landfill components that did not adversely affect

the engineering performance of ERDF. Examples of these changes included switching to a

white geomembrane to reduce the effects of solar energy, creating redundancies in the sump

riser pipes, welding the primary liner to the secondary liner in the anchor trench, reducing the

types of drainage gravel to be used, and reducing liner system run out as well as the distance

between the cell boundary and the cut slope.

A revision based on code updated included bringing the crest pad building current with the 2006

International Building Code.

Revisions that are new design features to ERDF include the vadose zone monitoring system.

Lastly, the DAVR contains sections that document that the existing ERDF design will meet the

needs of Cells 7 through 10. These sections include verifying the existing capacity of the

leachate storage tank, verifying the existing capacity of the leachate transmission system as

well as verifying the power needs and capacity as well as signalization of the leachate

transmission system.

1 BHI-00355, 1995, Design Analysis: Construction of W-296 Environmental Disposal Facility, Bechtel Hanford, Inc.,
Richland, Washington; and CCN 117640, ERDF Cells 5 & 6 Design Analysis Variance Report, dated November 16,
2004, Bechtel Hanford, Inc., Richland, Washington.
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METRIC CONVERSION CHART
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inches

feet

yards

miles

Area

sq. inches

sq. feet

sq. yards

sq. miles

acres

Mass (weight)

ounces

pounds

ton

Volume
teaspoons

tablespoons
fluid ounces

cups
pints

quarts

gallons

cubic feet

cubic yards

Temperature

Fahrenheit
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Into Metric Units

Multiply By
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5
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0.765

subtract 32,
then multiply
by 5/9
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To Get

millimeters

centimeters

meters

meters

kilometers

sq. centimeters

sq. meters

sq. meters

sq. kilometers

hectares

grams

kilograms

metric ton

milliliters

milliliters
milliliters
liters

liters

liters

liters

cubic meters

cubic meters

Celsius

millibecquerel I

Out of Metric Units

If You Know Multiply By
Length

millimeters 0.039

centimeters 0.394

meters 3.281

meters 1.094

kilometers 0.621
Area

sq. centimeters 0.155
sq. meters 10.76
sq. meters 1.196
sq. kilometers 0.4

hectares 2.47

Mass (weight)

grams 0.035
kilograms 2.205
metric ton 1.102

Volume

milliliters 0.033

liters 2.1
liters 1.057
liters 0.264
cubic meters 35.315
cubic meters 1.308

Temperature

Celsius multiply by 9/5,
then add 32

Radioactivity

millibecquerels 0.027
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1.0 TRENCH REVISIONS

1.1 LEACHATE PUMP DESIGN

Leachate generation calculations were performed to verify that the proposed leachate pumps
are adequately sized to pump the expected leachate flows. Previous calculations (BHI 1995,
2004b) for sizing the leachate pumps in the Environmental Restoration Disposal Facility (ERDF)
cells employed the assumption of removing the liquids from a 25-year, 24-hour storm event in
24 hours, even though the design analysis (BHI 1995) specifies design criteria: "For the design
storm event, leachate will be removed so that the head on the primary liner system is below 1
foot within 72 hours." The leachate pumps in Cells 7 to 10 were sized to remove the collected
leachate without exceeding the peak daily head requirement of 30 cm (12 in.).

Design Change Impact Statement

The U.S. Environmental Protection Agency's (EPA's) Hydrologic Evaluation of Landfill
Performance (HELP) model (version 3.07) was used to evaluate the performance of the
proposed design configuration. The HELP model is a quasi-two-dimensional model that is
used to conduct water balance analyses for landfills and cover systems.

The HELP model was used to evaluate whether the calculated leachate head on the
primary liner in the proposed configuration would exceed 30 cm (12 in.). In addition, model
output was also used in the design of other ERDF system components, such as the
leachate collection system piping.

In general, input data used in the HELP model include evapotranspiration data;
meteorological data from the Hanford Meteorological Station (obtained from the Pacific
Northwest National Laboratory); and soil and design data. Each of these input parameters
is summarized in the following sections.

Evapotranspiration Data

The following data were manually input to simulate bare ground (i.e., no vegetation)
since the simulation was performed for an open landfill during its operating life:

Station Latitude - The latitude of the Hanford Meteorological Station is 46.553
degrees north.

Maximum Leaf Area Index - A maximum leaf area index of zero was used to
represent bare ground conditions.

Growing Season Dates - The starting and ending dates of the growing season at
the Hanford site were input as April 14 (Julian day 103) and October 16 (Julian day
288), respectively.

Evaporative Zone Depth -An evaporative zone depth of 41 cm (16 in.) was used
to represent bare ground conditions. This value is consistent with HELP model
guidance and previous model simulations for the ERDF.

Design Analysis Variance Report ERDF Cells 7-10
October 2007 1
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Average Annual Wind Speed - An average annual wind speed of 12.23 km/hr
(7.60 mi/hr) was used.

Average Relative Humidity - The average relative humidity during the first,
second, third, and fourth quarters of the year was input as 68.2%, 43.3%, 37.1%,
and 70.1%, respectively.

Meteorological Data

Site-specific meteorological data from the Hanford Site was used. These data included
daily values for precipitation, temperature, wind, humidity, and solar radiation. Climate
data file was obtained from Ken Burk at the Hanford Weather Station. The HELP model
was then run using the 31 years of data (1955-1959, 1980-1999, and 2001-2006).

Soil and Design Data (Open Sideslope)

The HELP model is not designed to model a compound slope, so separate simulations
were performed for the sideslope and the floor. Since the sideslopes are designed with
a 3:1 (33%) slope, liquid is expected to move through the drainage layers much faster
than on the floor, which is designed with 1.5% and 3% slopes. The open sideslope
simulation was performed for a 1.2 ha (3.0-acre) area, which represents the approximate
sideslope area in each cell.

Layer I - The simulation was performed for open conditions (i.e., no waste), so
the first (top) soil layer is the operations layer. A 0.9 m (3-ft) operations layer
was assumed. The operations layer was assumed to be the HELP model default
soil classification U.S. Department of Agriculture (USDA) soil type SL (sandy
loam)/United Soil Classification System (USCS) soil type SM (silty sand); and the
HELP model default hydraulic conductivity of 7.2 x 104 cm/sec was used.

Layer 2 - Below the operations layer, a geocomposite drainage layer will be
installed on the sideslopes. The HELP model default parameters for a 0.6-cm
drainage net were used, with a 33% slope and a maximum drainage length of
255 ft.

Layer 3 - A 60-mil HDPE geomembrane will be installed below the geocomposite
described in Layer 2. The HELP model default parameters for a flexible
membrane liner were used. A "good" geomembrane placement quality was
assumed, along with one pinhole and four installation defects per acre.

Layer 4 - A second geocomposite will be installed below the primary liner
described in Layer 3. The HELP model default parameters for a 0.6-cm drainage
net were used, with a 33% slope and a maximum drainage length of 77.7 m
(255 ft).

Layer 5- A second 60-mil HDPE geomembrane will be installed below the
geocomposite described in Layer 4. The HELP model default parameters for a
flexible membrane liner were used. A "good" geomembrane placement quality
was assumed, along with one pinhole and four installation defects per acre.

Design Analysis Variance Report ERDF Cells 7-10
October 2007 2
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Layer 6 - The compacted admix layer will be constructed below the secondary
geomembrane described in Layer 5. The admix layer will be a minimum of 0.9 m
(3 ft) thick, with a minimum hydraulic conductivity of 1 x 10-7 cm/sec.

Soil and Design Data (Open Floor)

Since the HELP model is not designed to model a compound slope, separate open floor
simulations were performed for the 1.5% and 3% slope areas. The 1.5% slope
simulation was performed for a 1.11 ha (2.75-acre) area, and the 3% slope simulation
was performed for a 1.06 ha (2.62-acre) area. These areas represent the total area of
each slope configuration in each cell.

Layer I - The simulation was performed for open conditions (i.e., no waste), so
the first (top) soil layer is the operations layer. A 0.9 m (3-ft) operations layer
was assumed. The operations layer was assumed to be the HELP model default
soil classification USDA soil type SL (sandy loam)/USCS soil type SM (sandy
silt); and the HELP model default hydraulic conductivity of 7.2 x 104 cm/sec was
used.

Layer 2 - Below the operations layer, a granular drainage layer will be installed
on the floor. The maximum drainage length of 50 ft was used in the model, along
with the proper drainage slope (1.5% or 3%). The hydraulic conductivity of the
gravel drainage layer was assumed to be 5 x 10-2 cm/sec.

Layer 3 - A 60-mil HDPE geomembrane will be installed below the granular
drainage layer described in Layer 2. The HELP model default parameters for a
flexible membrane liner were used. A "good" geomembrane placement quality
was assumed, along with one pinhole and four installation defects per acre.

Layer 4 - Below the primary geomembrane, a second granular drainage layer
will be installed on the floor. Maximum drainage lengths of 122 m (400 fi) and
61 m (200 ft) were used for the 1.5% and 3% slopes, respectively, was used in
the model, along with the proper drainage slope (1.5% or 3%). The hydraulic
conductivity of the gravel drainage layer was assumed to be 5 x 10-2 cm/sec.

Layer 5 - A second 60-mil HDPE geomembrane will be installed below the
drainage layer described in Layer 4. The HELP model default parameters for a
flexible membrane liner were used. A "good" geomembrane placement quality
was assumed, along with one pinhole and four installation defects per acre.

Layer 6 - The compacted admix layer will be constructed below the secondary
geomembrane described in Layer 5. The admix layer will be a minimum of 0.9 m
(3 fl) thick, with a minimum hydraulic conductivity of 1 x 10-7 cm/sec.

Soil and Design Data (Waste Simulations)

Simulations for the sideslopes and floor were similarly performed with 3 m (10 fl) and
11 m (35 ft) of waste in place, along with 30 cm (12 in.) of cover soil. The waste layer
was modeled as HELP model default soil classification USDA soil type LFS (loamy fine
sand)/USCS SM (sandy silt) with a hydraulic conductivity of 1 x 103 cm/sec. The soil

Design Analysis Variance Report ERDF Cells 7-10
October 2007 3
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classification was selected as it appears to generally represent the waste soil types (with
some debris) received at ERDF with a hydraulic conductivity that is believed to be
conservative for the waste that is to be disposed in the ERDF. The cover soil was
assumed to be the same soil type as the operations layer (sandy loam, hydraulic
conductivity of 7.2 x 10-4 cm/sec).

HELP Model Results

The results of the HELP model simulations are summarized in Tables 1 through 3. The
tables show the average annual drainage and the peak daily drainage from the primary
drainage layer in each of the three modeled scenarios. The peak precipitation
calculated by the HELP model for the Hanford area was 4.06 cm (1.6 in.) This is
approximately 25% greater than the 3.25 cm (1.28 in.) estimated for a 25-year, 24-hour
storm. The total leachate generation is estimated by adding the results from the 1.5%,
3%, and sideslope scenarios.

The model analyses of open conditions (i.e., no waste in place) showed an average
annual head on the primary geomembrane liner of less than one inch for all cases. The
peak daily head was calculated to be approximately 11.7 cm (4.6 in.), for the 1.5% slope
in open conditions. Therefore, the proposed design configuration satisfies the design
criterion of less than 30 cm (12 in.) of head on the liner.

Subsequent analyses using 3 m (10 ft) and 11 m (35 ft) of waste were also performed,
and these results are summarized in Tables 1 through 3. HELP model output for all of
the referenced analyses is attached.

Table 1. Open Conditions (No Waste in Place).

Average Peak Average Peak
Configuration Primary Primary Primary Primary

Drainage Drainage Liner Head Liner Head
(ft3lyr) (ft3/day) (in.) (in.)

1.5% Floor 9,517 3,438 0.031 4.55

3% Floor 9,794 4,741 0.017 4.12

3:1 Sideslope 14,301 7,626 0.000 0.006

TOTAL 33,612 15,805 NIA N/A

Design Analysis Variance Report ERDF Cells 7-10
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Table 2. Operating Simulation (3 m [10 ft] Waste in Place).

Average Peak Average Peak

Configuration Primary Primary Primary Primary
Drainage Drainage Liner Head Liner Head
(ft3 lyr) (ftlday) (in.) (in.)

1.5% Floor 7,667 285 0.025 0.578

3% Floor 8,154 294 0.014 0.342

3:1 Sideslope 20,282 433 0.000 0.000

TOTAL 36,094 1,012 N/A NIA

Table 3. Operating Simulation (11 m [35 ft] Waste in Place).

Average Peak Average Peak

Configuration Primary Primary Primary Primary
Drainage Drainage Liner Head Liner Head
(ft3lyr) (ft3lday) (in.) (in.)

1.5% Floor 4,299 59 0.014 0.131

3% Floor 4,608 62 0.008 0.075

3:1 Sideslope 14,330 204 0.000 0.093

TOTAL 23,237 325 N/A N/A

When no waste is present in the cell, a minimum pump capacity of approximately
310 L/min (82 gal/min) is required. 530 L/min (140-gal/min) pumps were used in Cells 5
and 6 and will continue to be used in Cells 7-10. As shown on the above results,
however, the peak leachate generation rates decrease significantly as additional waste
is placed in the cell. The required peak pump capacity is reduced to 20.06 L/min
(5.3 gal/min) and 6.4 L/min (1.7 gal/min) when 3 m (10 ft) and 11 m (35 ft) of waste,
respectively, is in place. Calculations are provided in Appendix A.

1.2 LEACHATE STORAGE TANK CAPACITY EVALUATION

Calculations have been prepared demonstrating that the existing leachate storage tanks
continue to provide sufficient capacity to meet the storage requirement criterion specified in the
design analysis. The calculations were based on the leachate generation from one lined cell
using the 25-year, 24-hour storm event.

Design Change Impact Statement

None. As shown in the attached calculations, the existing leachate storage tanks provide
sufficient capacity to meet the calculated storage requirement. Calculations are provided in
Appendix B.

Design Analysis Variance Report ERDF Cells 7-10
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1.3 WHITE GEOMEMBRANE DESIGN CHANGE

The specifications for the construction of Cells 7-10 have been revised to require the use of
white geomembrane.

Design Change Impact Statement

White geomembrane is identical to black geomembrane, which was used on the previous
cells, in synthetic properties except that it has a white light reflective surface on the upper
side of the geomembrane. Advantages of white geomembrane include post-installation
damage is more easily noted on white geomembrane, and heat buildup is reduced since
the liner reflects solar energy. The lower liner temperature also leads to fewer wrinkles and
less subgrade desiccation. No calculations are required for this change.

1.4 GEOSYNTHETIC RESEARCH INSTITUTE SPECIFICATIONS

The project specifications for the geomembrane and geotextile materials have been modified to
be consistent with the most recent specification standards as published by the Geosynthetic
Research Institute (GRI).

Design Change Impact Statement

The GRI specifications represent the state of the practice for geosynthetic design and
provide a specification that all manufacturers can meet with standard products. The
specifications were developed by the GRI membership to eliminate the variations in the
industry with respect to quality control frequencies, variable test values that made certain
specifications sole source, and also to provide the most recent and appropriate American
Society for Testing and Materials (ASTM) standards. GRI has also eliminated some tests
that have been determined to be irrelevant to the quality and performance of the finished
material-such as low-temperature brittleness, soil burial, and dimensional stability.

The GRI membership consists of the engineers, landfill owners, geosynthetic
manufacturers, resin suppliers, and regulators who all have a vested interest in the proper
specification and use of geosynthetics. Members include EPA and the U.S. Army Corps of
Engineers as well as numerous state agencies.

The GRI specifications clearly provide guidance on test methods and recommended values
for each property. The use of minimum average roll values is recommended only for
geotextile materials. All geomembrane materials require a minimum average or absolute
minimum value. No calculations are required for this change.

1.5 REMOVAL OF WELD BEADS FROM INTERIOR OF SUMP RISER PIPES

All high-density polyethylene (HDPE) sideslope riser pipes shall have the internal fusion beads
removed and extracted from the pipe. The pipe shall be visually inspected after the process is
complete to verify that the interior of the riser pipes are smooth.

Design Analysis Variance Report ERDF Cells 7-10
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Design Change Impact Statement

Removing the fusion beads from the pipe interior will facilitate pump insertion and removal,
and will minimize the number of locations for biofilm accumulation. No calculations are
required for this change.

1.6 ANCHOR TRENCH DESIGN CHANGE

The anchor trench as been modified as shown on the design drawings. In the previous anchor
trench design, the geosynthetic layers were separated by 15 cm (6 in.) of Type I1 fill. The new
design calls for the primary and secondary liners to be welded together in the anchor trench,
with no soil layers in between.

Design Change Impact Statement

The revised design will minimize water infiltration into the secondary liner system. No
calculations are required for this change.

1.7 TRANSDUCER ACCESS PIPE DESIGN CHANGES

The transducer access pipe in the primary sump has been changed from a three-inch diameter
HDPE pipe to a 15 cm (6-in.)-diameter HDPE pipe. In addition, the transducer access pipe in
the secondary sump has been changed from a 7.6 cm (3-in.)-diameter HDPE pipe to a 30 cm
(12-in.)-diameter HDPE pipe.

Design Change Impact Statement

The increased pipe sizes will allow for additional redundancies for pump and instrument
access. As shown in the attached calculations, the designed HDPE pipes will withstand the
overlying loads, including those imposed by the final cover system. Calculations are
provided on Appendix C.

1.8 REDUCTION OF LINER SYSTEM RUN-OUT

The previous design called for a 13 m (43-ft) run-out beyond the cell limits. The run-out
distance is used to facilitate tie-in during future cell construction projects. The liner system run-
out past the cell limits has been reduced to 7 m (23 ft) as shown in the design drawings.

Design Change Impact Statement

Reducing the run-out will reduce in less wasted construction materials, as well as less area
that may require repairs prior to tie-in. No calculations are required for this change.

Design Analysis Variance Report ERDF Cells 7-10
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1.9 REDUCTION OF SPACING BETWEEN THE CELL BOUNDARY AND THE EAST SIDE
CUT SLOPE

The previous design called for approximate 69 m (228-ft) spacing between the cell'boundary
and the east side cut slope. The spacing has been reduced to 30 m (100 ft) as shown in the
design drawings.

Design Change Impact Statement

Reducing the spacing will result in less excavation required during the construction of
Cells 7 and 8 and 9 and 10. No calculations are required for this change.

1.10 SLOPE STABILITY CALCULATIONS

The interface friction angle values specified for the liner system were reviewed to ensure the
materials specified provide the required stability. In addition, the higher 3.0 horizontal: 1.0
vertical excavation slope at the north wall of the cells was reviewed to verify compliance with the
recommended factors of safety.

Design Change Impact Statement

Internal Friction Angle

Initially the ERDF design analysis (BHI 1995) required the interface friction angle to be
determined by direct shear testing under fully saturated conditions (ASTM D5321) at
nominal loads of 200, 400, and 600 psf. These load values are representative of the short
term loading condition that exists before waste is placed against the slope (0.9 m [3 ft] of
operations layer at a unit weight of 120 pcf). The required residual friction angle between
the interfaces listed below were to have a minimum value of 29.5 degrees under a normal
load of 400 psf and a displacement of 5 cm (2 in.):

" Geocomposite (GC) and operations layer material
* GC and textured HDPE geomembrane (GM)
* Soil bentonite admix and textured HDPE GM.

Testing performed by the construction quality assurance engineer during the construction
of Cells 5 and 6 determined that the interface shear strength for the proposed GC and
textured HDPE GM materials could not meet the minimum required 29.5 degree residual
friction angle at these loads. We agree with this conclusion. At these relatively light loads,
we were unable to locate any interface friction angles that would meet the original
specification of 29.5 degrees.

To address this condition during the construction of Cells 5-6, CH2M HILL performed an
interface shear strength and slope stability evaluation (BHI 2004a). Because the event
being evaluated was a short term interim condition, CH2M HILL used a revised seismic
coefficient (Cs) value (50% of peak ground acceleration for a 1,000-year design
earthquake) along with a minimum factor of safety (FS) of 1.0 for seismic conditions.
CH2M HILL also noted that these same input variables were used at the Hanford
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Integrated Disposal Facility. In addition, CH2M HILL also assessed an alternate multi-layer
system approach to evaluate peak and residual strengths for multi-layer geosynthetic lining
systems. An important aspect of this approach is that the various layers of the lining
system are viewed as a whole system and not individual interfaces. The approach reasons
that the controlling residual strength of the multi-layer system is the interface with the
lowest peak strength. The approach further theorizes that for an interface to achieve
residual strength values, it first must reach its peak strength. CH2M HILL concluded that
this approach has merit and was accepted for Cells 5 and 6.

Based on the above, we concur with CH2M HILL's findings. We therefore have revised the
specification for Cells 7 through 10. Calculations are provided in Appendix D.

Interface Strength Specification

The residual friction angle between the geocomposite and operations layer material and
admix and textured HDPE GM shall have a minimum value of 29.5 degrees under a normal
load of 1,955 kg/m 2 (400 psf) and a displacement of 50 cm (2 in.) with a cohesion of zero
(0). The residual friction angle between the textured HDPE GM and GC shall have a
minimum value of 24.0 degrees under a normal load of 1,955 kg/m 2 (400 psf) and a
displacement of 50 cm (2 in.) with cohesion of zero (0). The 24.0 degrees provides an FS
of 1.1 as compared to the calculated angle of 21.9 degrees. Interface friction angles shall
be determined by direct shear testing under fully saturated conditions (ASTM D5321) at
nominal normal loads of 9.6. 19.2, and 28.8 kPa (200, 400, and 600 ps).

Global Stability

A slope stability analysis was performed considering static and seismic loading conditions.
The stability analyses were performed using the computer program XSTABL, Version 5.02,
developed by Interactive Software Designs, Inc. (1995). This program uses the
conventional, two-dimensional, limit equilibrium methodology to analyze the stability of
slopes and embankments. The XSTABL program uses a search routine by generating
potential slip surfaces and subsequently calculates the factor of safety along the assumed
surfaces. The two-dimensional method of limit equilibrium is widely used in the
geotechnical engineering practice and is a generally accepted method to estimate the
factor of safety for stability of a slope. The simplified Bishop method of slices was used to
analyze for circular-type failure surfaces. For seismic loading conditions, a bedrock
acceleration coefficient of 0.12g was used for dynamic analysis. Calculations are attached.
Table 4 is a summary of the slope stability analysis results.

Table 4. Global Stability Analysis

S Condition Factor of Safety*

A-A' Static 2.3

A-A' Seismic 1.7

*Rounded to nearest 0.1.
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In summary, the calculated FS's exceed regulatory requirements (static=1.5 and
dynamic=1.2) and are considered adequate. Calculations are provided in Appendix E.

1.11 ACTION LEAKAGE RATE EVALUATION

The action leakage rate was evaluated for the proposed configuration.

Design Change Impact Statement

As shown in the attached sheets, an action leakage rate of 530 gal/acre/day was calculated
using the procedures specified in the EPA's guidance documents. This value corresponds
to a minimum pumping capacity of 12.1 L/min (3.2 gal/min) needed to maintain less than
0.3 m (1 ft) of head on the secondary liner. Calculations are provided in Appendix F.

2.0 CIVIL

2.1 ACCESS ROAD

A new access road may be constructed to provide access around the container queue area.
The existing trail located along the north side of the container queue area may be upgraded into
a two-lane, crowned, aggregate-surfaced site road with appropriate drainage and protection for
buried utility crossings. This access road is not a required component of the cell construction
and is only documented in the design analysis variance report because it may be included in the
cell construction subcontract.

Design Change Impact Statement

The alignment of access road is presented on drawings 0600X-DD-C0301 and
0600X-DD-C0302 and details are presented on drawing 0600X-DD-C304. Design
parameters were provided by Washington Closure Hanford.

2.2 VADOSE MONITORING SYSTEM DESIGN CHANGE

A vadose zone monitoring system, composed of buried stainless steel pipelines, was added
under Cells 7 and 8. The buried stainless steel pipelines are not being added under Cells 9 and
10.

Design Change Impact Statement

The vadose zone monitoring system pipes will consist of three 10 cm (4-in.)-diameter
nonperforated stainless steel pipes that will be installed in trenches below the admix liner.
As shown on the drawings, the pipe will not be installed beneath the liner sumps. The
pipes are designed such that a 0.6 m (2-ft)-long, 5 cm (2-in.)-diameter instrument can be
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pulled through using a cable system, and Victaulic* pipe couplings are used to maintain
electrical conductivity along the entire pipe length.

The attached calculations show that Schedule 40 Grade 304 stainless steel pipes will
withstand the overlying loads, including those imposed by the final cover system.
Additional calculations demonstrating the adequacy of the proposed cable are also
attached. The cable calculations contain a figure demonstrating that the proposed
instrument can pass through the proposed bends between the floor and sideslope pipes.
The gasket material for this application was a standard type "E" from Victaulic. This gasket
was chosen based on the intent to keep debris and liquids out of the pipe. The likely
substance the gasket may be subject to is groundwater, or dilute concentrations of
organics. The type "E" gasket is compatible with this application.

Note that the attached pipe loading calculations are conservative, since they assume the
earth loading to be calculated by a prism of soil over the pipe. In reality, the expected loads
may be less than half of the calculated prism loads, due to soil arching over the pipe trench.
Calculations are provided in Appendix G.

3.0 STRUCTURAL

3.1 2006 INTERNATIONAL BUILDING CODE DESIGN CHANGE

Update the structural calculations from the 1997 Universal Building Code to the 2006
International Building Code (IBC) (I BC 2006).

Design Change Impact Statement

The design changes made to the crest pad foundations calculations are due to acceptance
of a new building code. The 2006 edition of the International Building Code is now to be
used as amended by the State of Washington and local agencies. The loading conditions
were analyzed and revised in accordance with the 2006 IBC (IBC 2006). Bearing capacity
is, however, less than that assumed for the initial design. The initial design was checked
and found to be within acceptable limits for the revised allowable bearing capacity.
Calculations are provided in Appendix H.

* Victaulic is a registered trademark of Victaulic Company.
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BUILDING CODE ANALYSIS

Project No.: 2186-351-11

Location: Hanford Site, Washington

02-14-2007

Applicable Codes:

Analysis By: Mark Foster

International Building Code, 2006 edition (IBC 2006)
International Fire Code, 2006 edition (IFC 2006)

Project Description:

Two pre-engineered metal buildings that have the same floor plan will be constructed to
monitor leachate liquid from the landfill. The buildings will consist of a meter room and
an electrical room.

Classification: Section 306.3

Occupancy:

Construction Type:

F-2 Factory Industrial Low Hazard Occupancy

V Section 602.53

Occupancy Separation:

No Separation Requirement

Allowable Floor Area:

Table 508.3.3

Table 503

Basic allowable is 13,000 SFT

Actual Floor Area:

F-2 (Meter Room and Electrical Room): 540 SFT

Allowable Height:

40 ft max - Basic allowable is two stories

Actual Height:

F-2 (Single Story) Height = 15'-10"

Table 503

Design Analysis Variance Report ERDF Cells 7-10
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Occupant Load Factor:

Accessory storage areas, mechanical equipment room

540/300=1.8 (say 2)

Table 1004.1.1

Number of Occupants:

Not normally occupied

Area Separation:

N/A

Section 508.3

Liquid Storage Room: Section 3402 IFC / 2006

Section 307 IBC / 2006

Number of Exits Required:

Electrical Room and Mechanical Room only require one exit each

Maximum Travel Distance to Exits:

F-2 maximum of 300 ft

Dead End Corridor Limit:

N/A - No Corridors

Fire Resistive Requirements:

N/A - No Corridors

Section 1015.1

Table 1016.1

Section 1017.3

Table 601 & 602

Opening Protection: Table 704.8

Both buildings are a distance greater than 30 ft from the property line or another
building. Therefore, the openings do not need to be protected.

Roof Coverings: Table 1505.1

Minimum Class C roofing required. Class B (metal sheets) will be provided.

Sprinkler System:

Not required

Section 903

Design Analysis Variance Report ERDF Cells 7-10
October 2007 13



WCH-195
Rev. 0

Fire Alarm and Detection System:

Not required

Portable Fire Extinguishers:

Required; one provided for each room placed by the exit.

Secondary Containment:

Section 907.2.4

Section 906, NFPA 10

Section 2704.2.2.1 IFC 2006

Containment of leachate water will be accomplished by providing a 6-in.-high concrete
curb around the meter room with a floor drain directing any flow back into the 12-in.
primary riser pipe.

Handicapped Accessibility:

N/A

Flammable and Combustible Materials:

Class C interior room finish required

Hazardous Materials:

Table 803.3 IFC 2006

Section 3700, IFC 2006

The leachate water that is pumped in and out of the buildings is composed of several
constituents. The concentration levels of those constituents combined is of such a low
level that the leachate is determined to be NON-HAZARDOUS.

In addition to the leachate water pumping
emulsion will be stored in the Meter room.
hazard1. The exempt amount stored in a

through the buildings, barrels of resin modified
The resin is considered to be a health

building is not limited.
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4.0 MECHANICAL

4.1 LEACHATE TRANSMISSION PIPELINE

The existing leachate transmission pipeline is a gravity-flow pipeline and future extensions were
checked to verify gravity flow can be maintained. Two calculations were performed, and it was
determined that the existing slope requirements and drain requirements provide the flow
capacity required to handle leachate flows from Cells 7-10. The design reflects the required
manhole pipe inlet elevations and the required crest pad elevations. Therefore, Cells 7-10 will
not require design changes.

Design Change Impact Statement

None. Continuing the same pump operation configuration approved for Cells 5 and 6
(turning the high-capacity pumps from automatic to manual operation in cells containing
waste), the existing design is adequate. Calculations are provided in Appendix 1.

4.2 LEACHATE TRANSMISSION PIPELINE SLOPE

The design analysis (BHI 1995) used a transmission pipeline slope of 0.3% between the cells to
convey leachate to the storage area. At 0.3% the 25 cm (10-in.) gravity line has a capacity of
1,893 L/min (500 gal/min). The pipeline segments for Cells 1 through 6 were constructed with a
slope of greater than 0.3%. For Cells 7-10, the transmission pipeline slope was set to 0.3% in
accordance with the design analysis (BHI 1995).

Design Change Impact Statement

None. The 0.3% transmission pipeline slope matches the slope used in the design analysis.
Calculations are provided in Appendix J.

4.3 LEACHATE PUMP CAPACITY

The HELP model data in Section 1.1 estimate the expected volume of leachate to be removed.
The minimum required volume is a reduction as compared to the volumes calculated for Cells 5
and 6. The new minimum flow rate was used to select the minimum required pump flow
capacity to maintain the leachate depth less than 30 cm (12 in.) on the cell floor.

In addition, the availability of 316 Stainless Steel specified for previous pumps was verified. It is
noted here that although 316 is available, 304 is also available and should be considered by the
owner of the facility.

Design Change Impact Statement

To be consistent with previous cells and provide additional pump capacity factor of safety,
the pump size was not revised to the minimum size needed. The high-capacity and low-

Design Analysis Variance Report ERDF Cells 7-10
October 2007 15



WCH-195
Rev. 0

capacity pumps specification were not revised and were left to match Cells 5 and 6
(530 Llmin [140 gal/min] for high-capacity pump and 57 L/min [15 gal/min] for low-capacity
pumps). Calculations are provided in Appendix K.

5.0 ELECTRICAL

5.1 CELLS 7-10 POWER CAPACITY DESIGN CHANGE

The power capacity in the existing duct banks for Cells 1 through 6 is at capacity. A new duct
bank has been installed for the North Cells 7 and 9. The new duct bank consists of six 10 cm
(4-in.)-diameter conduits encased in concrete (similar to the existing duct banks) and runs from
a new transformer located along the north side of the container queue area, through the queue,
and temporarily terminates in the north side of the perimeter berm north of Cell 5. Power for
Cells 7 and 9 shall be from the new transformer and duct bank. Cells 8 and 10 (South) will be
supplied power by utilizing existing conduits in the existing duct bank.

Design Change Impact Statement

Cell 1-6 power supply has not been changed by this design. Cells 7 and 9 existing (new)
substation power service is shown on Drawing No. 0600X-DD-EO101; continuation of a
new duct bank is shown on Cell 7 electrical layout Drawing No. 0600X-DD-E-01 11. The Aw*
source circuit breaker at MDP #2 will need to be changed to a 100 ampere unit.

Cell 8 and 10 power supply will be provided by using existing 0.6 m (2-fl) conduits. Some
minor wires will need to be relocated to adjacent conduits to provide two spare 0.6 m (2-ft)
conduits from Substation #1 to Cell 8. Some larger conduits exist part way. The circuit will
consist of parallel 250 kcmil conductors that are necessary to limit the voltage drop on this
very long circuit. Calculations are provided in Appendix L.

5.2 CELLS 7-10 SIGNAL CABLE DESIGN CHANGE

The existing signal cable duct bank from the leachate pump station, located adjacent to the
leachate storage tanks, to the Cells 5 and 6 crest pad building and associated motor-operated
valves in the leachate transmission pipeline manholes outside of the crest pad building is at
capacity.

Design Change Impact Statement

An options evaluation was made and where spare signal conduit is not available, it was
decided to pull new I & C cable bundles in with existing cable bundles. Based on electrical
conduit fill calculations (0600X-CA-E-001) the existing 0.6 m (2-ft) conduit can carry the
additional bundles. Washington Closure Hanford has decided that the existing cable
bundles will be pulled out and then back in with the new wires. Weather-proof enclosures
will be provided to terminate wires where cut in pull boxes. Some sections of duct have
spare conduits of varying sizes of 0.6 m to 10 cm (2 ft to 4 in.). See electrical layout
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Drawing Nos. 0600X-DD-EO1 11 and 0600X-DD-EO1 12 and raceway and cable schedules
0600X-DD-E01 09 and 0600X-DD-EO1 10.

5.3 LEACHATE SUMP LEVEL DATA LOGGER

The present design for Cells 5 and 6 does not have Sump Level Data Logger capability.

Design Change Impact Statement

At each crest pad building for Cells 7-10, a data logger will be added to the trench pump
control panel. This data logger will digitally log its associated sump primary and secondary
leachate level (reference Drawing No. 0600X-DD-E0118).

5.4 CREST PAD LEACHATE FLOW INTERLOCKS

The present design for Cells 5 and 6 does not have the ability to alarm or shut down the primary
or secondary pumps when they are called on to run, but do not provide flow. Concerns about a
broken pump shaft, plugged line, etc., make a design change desirable.

Design Change Impact Statement

Two additional outputs from the digital flow indicator, located in the trench control panel, will
be utilized when any one of the three sump pumps should be running, but low flow is
measured. One output will initiate a local pump failure alarm light and the second output
will turn off the pump (reference Drawing Nos. 0600X-DD-E0118 and 0600X-DD-E0120).

- 6.0 REFERENCES

ASTM D5321, "Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and
Geosynthetic Friction by the Direct Shear Method," ASTM International, West
Conshohocken, Pennsylvania.

BH I, 1995, Design Analysis: Construction of W-296 Environmental Restoration Disposal
Facility, BHi-00355, Vols. 1 and 2, Bechtel Hanford, Inc., Richland, Washington.

BH I, 2004a, ERDF Cells 5 & 6 Construction - Interface Shear Strength and Slope Stability
Evaluation, 0600X-CA-C0029, Rev. 0, Prepared by CH2M HILL for Bechtel Hanford,
Inc., Richland, Washington.

BHI, 2004b, ERDF Cells 5 & 6 Design Analysis Variance Report, CCN 117640, dated
November 16, 2004, Bechtel Hanford, Inc., Richland, Washington.

IBC, 2006, International Building Code, International Code Council, Washington, D.C.
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IFC, 2006, International Fire Code, International Code Council, Washington, D.C.

NFPA 10, Standard for Portable Fire Extinguishers, National Fire Protection Association,
Quincy, Massachusetts.
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APPENDIX A

LEACHATE GENERATION AND HEAD LEVELS - 0060-SC-T-001
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Weaver Boos Consultants, LLC

Calculation Cover Sheet

Project Title:

Area:

Discipline:

EROF Cells 7-10

600 Area

Civil

Job No. 14655

Cabc. No. 0060-SC-T-001

Subject: Leachate Generation and Head Levels

Computer Program: Hydrologic Evaluation of Landfill Peformance (HELP)

Computer Program Version: 3.07

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary ESupersededfl Voided

Rev. Sheet Numbers Originator Checker Reviewer Approval Date

Cover-i sheet
0 Output-78sheets fiX

Steve Niehoff Mark Sieracke Brian Horvath John Briest 7/2912007

Total = 79 sheets

Summary of Revisions
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** ****

* **

* HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **

* HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *
** DEVELOPED BY ENVIRONMENTAL LABORATORY

USAE WATERWAYS EXPERIMENT STATION **

* FOR USEPA RISK REDUCTION ENGINEERING LABORAIORY **

** **************************************4****** ************

******************************44*4****************************** ****

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRAIION DAIA:
SOIL AND DESIGN DATA FILE:
OUTPUT DAIA FILE:

TIME: 14:30

C:\HELP3\HANFORD\CN1\PREC31.04
C:\RELP3\HANFORD\CN1\TEMP31,D7
C:\HELP3\HANFORD\CN1\RAD31..D13
C:\HELP3\HANFORD\CN1\HANFORD2.Dl1
C:\HELP3\HANFRD\CN1\15-FLR.D10
C:\HELP3\HANFRD\CN1\15-FLR.OU

-,

** ***4*************************************** *********

TITLE: HANFORD FLR: 1.5%,50',12" GRAV e 0.05 CM/S, GOOD FML, 30OPS

4****** ******************** ********* ******************* ***4***

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY 1HE PROGRAM.

LAYER 1

TYPE I - VERTICA
MAIERIAL TEX

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

L PERCOLATION LAYER
TORE NUMBER 6

S 36.00 INCHES
- 0.4530 VOL/VOL
= 0.1900 VOL/VOL
= 0.0850 VOL/VOL
= 0.2266 VOL/VOL

0.720000011000E-03 CM/SEC
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LAYER 2

IHICKNESS
POROSITY
FIELD CAPACI
WILTING POIN
INITIAL SOIL
EFFECTIVE SA
SLOPE
DRAINAGE LEN

IYPE 2 - LAIERAL DRAINAGE LAYER
MAIERIAL IEXTURE NUMBER 0

- 12.00 INCHES
= 0f3970 VOL/VOL

TY - 0.0320 VOL/VOL
T - 0.0130 VOL/VOL
WAIER CONIEN[ - 0,0320 VOL/VOL
I. HYD. COND. = 0.500000007000E-01 CM/SEC

GTH
- 1.50 PERCENT

50.0 FEET

LAYER 3

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN
INITIAL SOIT!

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXIURE NUMBER 35

= 0-06 INCHES
- 0.0000 VOL/VOL

TY 0.0000 VOL/VOL
T = 0.0000 VOL/VOL
WATER CONTENT = 0.0000 VOL/VOL

EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSIIY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.199999996000E-12 CM/SEC
S 1.00 HOLES/ACRE

= 4.00 HOLES/ACRE
= 3 - GOOD

LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL 'IEXTURE NUMBER 0

IHICKNESS - 12.00 INCHES
POROSITY = 0.3970 VOL/VOL
FIELD CAPACITY = 0.0320 VOL/VOL
WILTING POINT = 0,0130 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0320 VOL/VOL
EFFECTIVE SAT, HYD. COND. 0 5000000070OOE-01 CM/SEC
SLOPE - 1.50 PERCENT
DRAINAGE LENGTH = 400.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER

rt0EThM218051 g Noe I'HdpX5-61f.
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THICKNESS
POROSITY

MATERIAL TEXTURE NUMBER 35
= 0.06 INCHES
= 0.0000 VOL/VOL

FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT., HYD. COND. = 0..199999996000E-12 CM/SEC
fML PINHOLE DENSITY = 1.00 HOLES/ACRE
EML INSTALLATION DEFECTS 4.00 HOLES/ACRE
EML PLACEMENT QUALITY - 3 - GOOD

LAYER 6

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS 36.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINI - 0,3670 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.4270 VOL/VOL
EFFECIIVE SAP HYD. COND. = 0..100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMII OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

89.50
0.0
2..750

16.0
4.359
7..248
1.360

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES

= 0.189 INCHES
- 24.299 INCHES
== 24.488 INCHES
= 0 00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE - 46 55 DEGREES

FWRO hWi2U$fl .6.Noicc WIdiM$-1doc
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MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DAIE)
EVAPORAIIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENIERED FROM AN ASCII DATA FILE.

WASHINGTON

WASHINGTON

WASHINGTON

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

JAN/JUL FEB/AUG MAR/SEP APR/OCI MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

SID. DEVIATIONS

RUNOFF

TOTALS

STD DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

1.01 0.72 0.56 0.,55 0.53 0.53
0.21 0,16 0.34 0..57 0.89 1..24

0.63 0..48 0.45 0-50 0.54 0,42
0.32 0.24 0.33 0.,52 0.63 0.86

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.,000 0.000 0,000

0.000 0..000 0.000 0.000 0.000 0.000
0.,000 0.000 0'.000 0.000 0.000 0.000

0.476 0 622 1.227 0.714 0.467 0 492
0..402 0.264 0.214 0.351 0.429 0 506

0..341 0.509 0.614 0.395 0.298 0.337
0.351 0.188 0.100 0.397 0.324 0.243

Pt;l'OIECTf lhtSU flhnm Wc60,Itfk doc
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- 0.00
= 103
= 288
= 16.0
= 7.60

68 .20
= 43.30
= 37..10
= 70.10
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LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0609 0.1378
0.,0049 0.0005

STD. DEVIATIONS

0 367B 0.2224 01027 0.0398
0.000B 0.0012 0.0003 0.0143

0.1821 0.2711 0.5817 0.2771 0.0950 0.0511
0.0118 0.0016 0.,0019 0.0040 0.0009 0 0776

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0128 0.0272
0.0019 0.0003

SID. DEVIATIONS

0.0640 0.0494 0.0288 0 0125
0.0005 0.0006 0.0002 0.0028

0.0330 0.0466 0.0884 0.,0532 0.0252 0.0153
0.0043 0.0009 0.0010 0.0018 0.0005 0.0144

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0-0050 0-0131
0.0153 0.0066

STD. DEVIATIONS

0.0352 0.0490 0.0426 0.0282
0.0029 0 0016 0.0008 0.0008

0.0162 0.0259 0.0548 0.,0553 0..0406 0.0260
0.0147 0.0060 0.0022 0.0013 0.0009 0.0023

PERCOLAIION/LEAKAGE IHROUGH LAYER 6

To-ALS 0..0000 0.0000
0.0000 0.0000

SID DEVIATIONS

0,0000 0,0000 0.0000 0..0000
0.0000 0.0000 0.0000 0.0000

0.,0000 0..0000 0.0000 0..0000 0..0000 0 0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0231 0.0569
0.0018 0 0002

STD DEVIATIONS

0.1393 0.0872 0.0390 0.0156
0.0003 0.0005 0-0001 0.0054

010691 0.1108 0.2199 0.1086 0.0360 0.0200
0,0045 0.0006 0.0007 0.0015 0.0004 0.0295

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0152 0.0438
0.0465 0.0199

STD. DEVIATIONS

0.1069 0.1536 0.1293 0.0884
0.0089 0.0047 0.0026 0.0026

0.0492 0.0868 0.1663 0,1734 0.1232 0.0817
0.0445 0.01B1 0.0071 0.0039 0.0029 0.0069

S2********************************

FfPOGECTSm28fS'aiNc. tmHlpt.flk.u
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** *********************** *******a ************************** ***. ****

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

INCHES CU. FEEI PERCENI

PRECIPITATION 7.30 I 2.032) 72869,0 100.00

RUNOFF 0.000 ( 0.0000) 0.00 0"000

EVAPOTRANSPIRATION 6.165 ( 1.5248) 61538 23 84.450

LATERAL DRAINAGE COLLECTED 0.95342 ( 1.10599) 9517,467 13.06106
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH 0.20112 ( 0.19797) 2007-697 2,75521
LAYER 3

AVERAGE HEAD ON IOP 0.031 ( 0.035)
OF LAYER 3

LATERAL DRAINAGE COLLECTED 0.20106 ( 020134) 2007.043 2.75431
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00006 ( 0.00006) 0.631 0..00087
LAYER 6

AVERAGE HEAD ON TOP 0.052 ( 0.052)
OF LAYER 5

CHANGE IN WATER SIORAGE -0.019 ( 1.4871) -194 33 -0.267

rePnoEC'nIB6351ti.NcPe aIge25-Ftffo4
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. fn..)

PRECIPITATION . 1.60 15972.000

RUNOFF 0.000 0.0000

DRAINAGE COLLECTED FROM LAYER 2 0.34444 3438.32593

PERCOLATION/LEAKAGE THROUGH LAYER 3 0,.036044 359.81049

AVERAGE HEAD ON TOP OF LAYER 3 3.752

MAXIMUM HEAD ON TOP OF LAYER 3 4.549

LOCATION OF MAXIMUM HEAD IN LAYER 2
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER S

MAXIMUM HEAD ON TOP OF LAYER 5

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG. SOIL WAIER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

21.9 FEET

0,.00892

0.000002

0.840

1.568

26.6 FEET

1..96

69.07829

0.02348

19603 .2383

0..4530

0.0850

*** Maximum heads are computed using McEnroe's equations. *

Reference! Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol.. 119, No 2, March 1993, pp. 262-270.
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********+****************************** **********************************

FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 7.7444 0.2151

2

3

4

5

6

SNOW WATER

0,.3840

0.0000

0.3841

0.0000

15,3720

0.0320

0,0000

0..0320

0.0000

0.4270

0 .000

**********************+******************+** *****

**+**************************************************************

FVRfOrchI5Id5k e p~4ca I'MdepIS-$LKans
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* * ************4************4********************* ********** ***

4**4**********+********44**4*4*4****444********44*********************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

EUR USEPA RISK REDUCTION ENGINEERING LABORAIORY

**

**

**

S**

4 **

4*4***44*444*44*4***44*44***4*4444**4*44*******4*****4*444*4***4444*

*4*44 *44444* *4444444444*44*4***4***4***44*4*4*4444*****444*44*4*44*

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRAIION DATA:
SOIL AND DESIGN DATA FILE:
OUIPUI DAIA FILE:

TIME: 14:29

C:\HELP3\HANFORD\CN1\PREC31..D4
C:\HELP3\HAN'RD\CN1\TENP31.D7
C:\HELP3\HANFORD\CN1\RAD31..D13
C:\HELP3\HANFORD\CN1\HANFCRD2.Dll
C:\HELP3\HANFORD\CNI\3-FLR.DTO
C:\HELP3\HANFORD\CN1\3-FLR.OUI

DATE: 9/28/2007

*4**************44*************************************

TITLE: HANFORD FLR: 3%,50',12" GRAV e 0..05 CM/S, GOOD F'ML, 3TOPS

**************************************************4*4*4***4****4*4*******

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.,

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXrURE NUMBER 6

THICKNESS - 36.00 INCHES
POROSITY - 0.4530 VOL/VOL
FIELD CAPACITY - 0.1900 VOL/VOL
WILTING POINT = 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2266 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0 720000011000E-03 CM/SEC

p WThOJECtflGSlflau Notike L~Sdpu3-FljJoc
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LAYER 2

TYPE 2 - LAIERAL
MATERIAL TEXTUR

THICKNESS
POROSITY
FIELD CAPACIrY
WILTING POINT
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT, HYD COND. -

SLOPE
DRAINAGE LENGTH

DRAINAGE LAYER
E NUMBER 0

12,00 INCHES
0.3970 VOL/VOL
0.0320 VOL/VOL
0 0130 VOL/VOL
0.0320 VOL/VOL

0.500000007000E-01 CM/SEC
3.00 PERCENT

50 0 FEET

LAYER 3

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL IEXIURE NUMBER 35

THICKNESS
POROSITY
EIELD CAPACIIY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND
FML PINHOLE DENSITY
FML INSTALLATION DEEECTS
FML PLACEMENT QUALITY

= 0.06 INCHES
- 0.0000 VOL/VOL
= 0.0000 VOL/VOL
- 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.,199999996000E-12 CM/SEC
= 1..00 HOLES/ACRE
= 4.00 HOLES/ACRE
= 3 - GOOD

LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS 12.00 INCHES
POROSITY 0.3970 VOL/VOL
FIELD CAPACITY 0.0320 VOL/VOL
WILTING POINT 0.0130 VOL/VOL
INITIAL SOIL WATER CONTENT = 0 .0320 VOL/VOL
EFFECTIVE SAT. HYD. COND. . = 0.50oO0070OOE-01 CM/SEC
SLOPE - 3.00 PERCENT

DRAINAGE LENGTH 200.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER

Fn1PE0ECTf\h&oSg )&a I9&lpu-Fttdat

Design Analysis Variance Report ERDF Cells 7-10
October 2007

Page 31 of 345

A-11



WCH-195
Rev. 0

Sheet 3 of 8

THICKNESS
POROSITY
FIELD CAPACITY

MATERIAL TEXTURE NUMBER 35
= 0.06 INCHES
- 0 .0000 VOL/VOL

WILTING POINI
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALISY

- 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0..00

0.199999
1.00
4 .00

= 3 - GOOD

00 VOL/VOL
996000E-12 CM/SEC

HOLES/ACRE
HOLES/ACRE

LAYER 6

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS - 36.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY - 0.4180 VOL/VOL
WILTING POINI 0.3670 VOL/VOL
INITIAL SOIL WAIER CONTENT - 0.4270 VOL/VOL
EFFECIIVE SAT, HYD. COND. = 0.1000000010OOE-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED..

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPIH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 89.50
- 0.0
- 2.620
- 16.0
- 4.359

PERCENT
ACRES
INCHES
INCHES

7.248 INCHES
= 1.360 INCHES
= 0.189 INCHES
= 24.299 INCHES
- 24 488 INCHES
- 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE - 46.55 DEGREES
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MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DAIE) =

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARIER RELATIVE HUMIDITY =
AVERAGE 3RD QUARTER RELATIVE HUMIDITY =
AVERAGE 4TH QUARTER RELATIVE HUMIDITY =

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE..

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

0 .00
103
288

16.0
7.60

68.20
43 .30
37.10
70.10

INCHES

MPH

WASHINGTON

WASHINGTON

WASHINGION

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

101 0.72 0.56 0.55 0.53 0.53
0.21 0.16 0.34 0.57 0.89 1.24

0.63 0.48 0.45 0.50 0.34 0.42
0.32 0.24 0.33 0.52 0.63 0.86

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.,000 0.000 0.000 0 000 0..000

0.000 0-000 0..000 0..000 0 000 0.000
0-000 0.000 0.000 0..000 0.000 0.,000

0 476 0.622 1.227 0.714 0..467 0.492
0 402 U..264 0.214 0.351 0.429 0.506

0.341 0,509 0.614 0.395 0.298 0..337
0..351 0.188 0,100 0.397 0.324 0..243

ap.flOcriflS,2WSfla... Note 14AAI-4U.
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LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0688 0.1646
0 0047 0.0006

SID, DEVIATIONS

0.3949 0.2257 0.1087 0.0414
0.0010 0.0014 0.0003 0.0177

0.2042 0 3442 0.5994 0.2678 0.0998 0.0546
0.0129 0.0020 0..0023 0.0047 0.0010 0.0960

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0083 0.0180
0.0010 0,0002

STD. DEVIATIONS

0.0396 0.0296 0.0177 0 0075
0.0003 0.0004 0.0001 0.0020

0.0209 0.0312 0.0526 0.0307 0.0155 0.0095
0,0026 0.0006 0.0006 0.0012 0.0003 0.0100

LATERAL DRAINAGE COLLECTED FROM LAYER 4

IOIALS 0.0063 0.0138
0.0024 0.0003

STD.. DEVIATIONS

0.0348 0.0342 0.0209 0.0102
0-0003 00004 0.0002 0.0010

0.0175 0..0246 0 0514 0.0387 0.0185 0.0110
0.0036 0,0007 0.0006 0.0010 0.0004 0.0048

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0000 0.0000
0.0000 0.0000

SID. DEVIATIONS

0.0000 0.0000 0..0000 0.0000
0 0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0 0000

AVERAGES Of MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0131 0.0344
0.0009 0.0001

STD. DSVIAIIONS

0.0750 0.0443 0.0206 0.0081
0.0002 0.0003 0.0001 0.0034

0 0388 0.0723 0.1138 0.0525 0..0189 0.0107
0 0024 0.0004 0.0004 0..0009 0.0002 0.0182

DAILY AVERAGE HEAD ON 70P OF LAYER 5

AVERAGES 0.0048 0.0115
0.0018 0.0002

STD. DEVIATIONS

0.0264 0.0268 0.0159 0.0080
0.,0002 0.0003 0.0001 0.0007

0.0133 0,.0207 0.0391 0.0303 0.0140 0.0086
0.0028 0.0005 0..0005 0,0008 0.0003 0..0036

lnomaTnhaea5'aap oPicgsee34p-F ad3c
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****+********************+************************************************

AVERAGE ANNUAL TOTALS & (STD.. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

INCHES CU. FEET PERCENT

PRECIPITATION 7.30 ( 2.032) 69424.3 100.00

RUNOFF 0.000 ( 00000) 0.00 0 000

EVAPOTRANSPIRATION 6.165 1.5248) 58629.14 84,450

LATERAL DRAINAGE COLLECTED 1.02978 ( 1.17751) 9793,829 14.10720
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH 0.12476 ( 0.12118) 1186..508 1.70907
LAYER 3

AVERAGE HEAD ON TOP 0.017 0.019)
OF LAYER 3

LATERAL DRAINAGE COLLECIED 0.12474 ( 0.12235) 1186..388 1.70889
FROM LAYER 4

PERCOLAIION/LEAKAGE 'HROUGH 0.00001 ( 0,00001) 0.121 0.00017
LAYER 6

AVERAGE HEAD ON TOP 0.008 ( 0.008)
OF LAYER 5

CHANGE IN WATER STORAGE -0 019 ( 1.4662) -185.17 -0.267

********** **************************************** ***************************

I nomcr2Ld5Ieusi~agtNvtst I~pu-flRAdc
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. FT.)

PRECIPITATION 1,60 15216..960

RUNOFF 0 000 0,0000

DRAINAGE COLLECTED FROM LAYER 2 0.49851 4741 11719

PERCOLATION/LEAKAGE THROUGH LAYER 3 0,029578 281.30200

AVERAGE HEAD ON TOP OF LAYER 3 2.934

MAXIMUM HEAD ON TOP OF LAYER 3 4.,121

LOCATION OF MAXIMUM HEAD IN LAYER 2
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON IOP OF LAYER 5

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG.. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

14.9 FEEI

0.01159

0.000001

0.273

0.530

5.7 FEEr

1.96

110.25708

0.00809

18676.5391

0.4530

0.0850

*** Maximum heads are computed using McEnzoe's equations. *

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M, McEnxoe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp.. 262-270..

Ss0iMucrSh2L IA3I frWadePsag 36n-oAf.
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FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 7.7444 0.2151

2

3

4

6

SNOW WATER

03840

0.0000

0.3840

0..0000

15..3720

0..0320

0.0000

0-0320

0.0000

0.4270

0.000
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORAIORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOIRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
ouriur DATA FILE:

TIME: 14:35

C:\HELP3\HANFORD\CN1\PREC31.D4
C:\HELP3\HANFORD\CN1\TEMP31. D7
C\HELP3\RANFORD\CN1\RAD31.DI3
C:\HELP3\HANFORD\CN1 \HANFORD2.DlI
C:\HELP3\HANFORD\CN1\ss-openD10
C:\HELP3\RANFORD\CN1\SS-OPEN.OUT

******** ****************** *************************** ****t********+********

TITLE: HANFORD OPEN SIDESLOPE - 33%,255',GEOCOMP,3' OPS,GOOD FMI

**********************************************+********************** **********

NOTE: INITIAL MOISTURE CONIENT OF THE LAYERS AND SNOW WArER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS - 36..00 INCHES
POROSITY 0 6.4530 VOL/VOL
FIELD CAPACITY 0A1900 VOL/VOL
WILTING POINT - O.0850 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2189 VOL/VOL
EFFECTIVE SAT. HYD COND. - 0.720000011000E-03 CM/SEC

FMflOSCEi2tB6b, I41.tg Ncliac. WpW-OPE dec
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L.AYE2R 2

IHICKNESS
POROSITY
FIELD CAPACI
WILTING POIN

6)

TYPE 2 - LATERAL DRAINAGE ER
MATERIAL TEXTURE NUMB 4

( 0.5 INCHES
S 8500 VOL/VOL

TY = 0.0100 VOL/VOL
I

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND..
SLOPE
DRAINAGE LENGTH

= 0.0050 VOL/VOL
0.0101 VOL/VOL

= 33..000000000 CM/SEC
33.00 PERCENT

- 255.0 FEET

LAYER 3

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT.. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECIS
FML PLACEMENT QUALIY

0.06 INCHES
= 0.0000 VOL/VOL

0.0000 VOL/VOL
- 0.0000 VOL/VOL
- 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 4.00 HOLES/ACRE

3 - GOOD

LAYER 4
0 ( c .Vl

THICKNESS
POROSITY

FIELD CAPACI

TYPE 2 - LATERAL DRAINAGE LA R
MATERIAL TEXTURE NUNBE

=5 INCHES
= 0.8500 VOL/VOL

TY - 0.0100 VOL/VOL
WILTING POINT
INIIIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

- 0.0050 VOL/VOL
= 0.0100 VOL/VOL
= 33.0000000000

33.00 PERCENT
= 255.0 FEET

CM/SEC

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
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MATERIAL TEX
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT, HYD. COND.
EML PINHOLE DENSITY
FML INSTALLATION DEFECTS
EML PLACEMENT QUALITY

TURE NUMBER 35
- 0.06 INCHES
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.0000 VOL/VOL
- 0.0000 VOL/VOL

0A199999996000E-12 CM/SEC
S 1.00 HOLES/ACRE
= 4.00 HOLES/ACRE
- 3 - GOOD

LAYER 6

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONIENT
EFFECTIVE SAT. HYD. COND

= 36.00 INCHES
= 0.4270 VOL/VOL
= 0.4180 VOL/VOL
= 03670 VOL/VOL
- 0.4270 VOL/VOL
= 0100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORAIIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE 4 6 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 33.1 AND
A SLOPE LENGTH OF 2BL. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

= 85.80
= 0.0
= 3.000
= 16.0
- 4.014
- 7..248
- 1.360
- 0..89

23.262
= 23-451
= 0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

F PfOJECTSnIbOWU0I*.od~in Nd$S&OE0 J
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HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARIER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDIIY
AVERAGE 47H QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOIE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

46.55 DEGREES
0.00
103
288

16..0 INCHES
7 60 MPH

68 20 %
43.30 %
37.10 %
70.10 %

WASHINGTON

WASHINGTON

WASHINGTON

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 IHROUGH 2006

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.01 0.72 0.56 0.55 0.53 0.53
0.21 0.16 0.34 0.57 0..89 1.24

0.63 0.48 0.45 0.50 0.34 0.42
0,32 0.24 0.33 0.52 0.63 0.86

0.000 0.000 0.000 0,000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

0,000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0 000

0.486 0.629 1.204 0.692 0.450 0.446
0..344 0.240 0.196 0.321 0.430 0.503

Fm: Ca ICer Sjmczemai 's-oP0 o
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0.338 0..492 0..60B 0.385 0.308 0 272
0.349 0.194 0.118 0.405 0.338 0 237

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0860 0.1811
0.0433 0.0305

STD.. DEVIATIONS

0.3734 0.2232 0 1229 0..0717
0.0315 0.0369 0.0431 0.0697

0.1275 0.4189 0.5356 0,2602 0..0973 0.0594
0.0432 0 0409 0.0339 0.0328 0,0382 0.1087

PERCOLATION/LEAKAGE THROUGH LAYER 3

rOIALS 0,0052 0.0061
0.0040 0.0031

STD. DEVIAIIONS

0.0108 0.0104 0.0085 0.0060
0.0032 0.0038 0 0042 0.0049

0.0053 0.0076 0.0111 0.0084 0.0054 0.0042
0.0035 0.0033 0.0029 0.0029 0.0033 0.0045

LAIERAL DRAINAGE COLLECIED EROM LAYER 4

TOTALS 0.0052 0.0061
0.0040 0.0031

STD. DEVIATIONS

0-0108 0.0104 0.0085 0.0060
0..0032 0.0038 0.0042 0.0049

0.0053 0.0076 0.0111 0.0084 0.0054 0.0042
0.0035 0.0033 0.0029 0,0029 0.0033 0..0045

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS

a,00

0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0,0000 0..0000

0.0000 0,0000 0.0000 0.0000 0,0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS

0.0001 0.0001 0.0000 0..0000
0.0000 0.0000 0.0000 0.0000

0.0000 0.0001 0.0001 0.0001 0.0000 0.0000
0-0000 0.0000 0..0000 0.0000 0,0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS

0.0001 0.0001 0.0000 0.0000
0.0000 0.0000 0-0000 0.0000

0.0000 0.0000 0.0001 0.0000 0,0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

,AnoJEcrTsrnadus1Chnp &tcmIW*LlSS-OPEN dcc
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********** * *** ************ ********************

** * ***** ...***** ** ****************** ***+++*++++ + ************+** ***********

AVERAGE ANNUAL TOTALS & (STD DEVIAIIONS) FOR YEARS 1955 THROUGH 2006

INCHES CU. FEE. PERCENT

PRECIPITATION 7.30 2..032) 79493..5 100.00

RUNOFE 0.000 ( 0.0000) 0.00 0,000

EVAPOTRANSPIRATION 5.939 4 1.5185) 64674,70 81,358

LATERAL DRAINAGE COLLECTED 1.31319 ( 1.20765) 14300.664 17.98973
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH 0.07019 ( 0,03864) 764.315 0 96148

LAYER 3

AVERAGE HEAD ON TOP 0..000 ( 0 .000)
OF LAYER 3

LATERAL DRAINAGE COLLECTED 0,07018 ( 0.03064) 7C4.314 0.96148
FROM LAYER 4

PERCOLA'IION/LEAKAGE THROUGH 0,00000 ( 0.00000) 0.000 0.00000

LAYER 6

AVERAGE HEAD ON TOP 0.000 C 0.000)
OF LAYER 5

CHANGE IN WATER STORAGE -0.023 ( 1.4326) -246.20 -0 310

+ *************************** ** *****a****+
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. FY.)

PRECIPIIATION 1.60 17424.000

RUNOFF 0.000 0.0000

DRAINAGE COLLECTED FROM LAYER 2 0.70029 7626.13477

PERCOLATION/LEAKAGE THROUGH LAYER 3 0..004489 48..88398

AVERAGE HEAD ON TOP OF LAYER 3 0,005

MAXIMUM HEAD ON IOP OF LAYER 3 0 006

LOCATION OF MAXIMUM HEAD IN LAYER 2
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE IHROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON TOP OF LAYER 5

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG., SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0,0 FEET

0 .00449

0.000000

0..001

0..000

0.,0 FEET

1.96

4888398

0.,00000

21385.3496

0.4530

0 0850

*** Maximum heads axe computed using McEnroe's equations. **

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol, 119, No.. 2, March 1993, pp. 262-270.

a**************************************************
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FINAL WATER STORAGE AI END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 7.3686 0,2047

2

3

4

5

6

SNOW WAIER

0.0050

0'.0000

0.0050

0.0000

15 3720

0 .0100

0.0000

0.0100

0.0000

0.4270

0.000

************+**********+*****+P********+ * * ****+*
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*************************************************************************
***************************4************ **************************************

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **

DEVELOPED BY ENVIRONMENTAL LABORATORY
** USAE WATERWAYS EXPERIMENT STATION
** FOR USEPA RISK REDUCrION ENGINEERING LABORATORY

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 14:30

C:\HELP3\HANFORD\CN1\PREC31..D4
C:\HELP3\HANFORD\CNI\TEMP31..D7
C:\HELP3\HANFORD\CN1\RAD31 .D13
C:\HELP3\HANFORD\CN1\HANFORD2.,Dl1
C:\HELP3\HANFORD\CN1\15FLR-O..D1O
C:\HELP3\HANEORD\CN1\15FLR-10..OUT

TITLE: HE ELR: 1.5%,50O,12"GRAV6O.05 CM/S,GOOD EML,3'OPS,10'WASIE

***********************************************************4** * **4**

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS - 12.00 INCHES
POROSITY - 0.4530 VOL/VOL
FIELD CAPACITY - 0.1900 VOL/VOL
WILTING POINT - 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT - 0;3361 VOL/VOL
EFFECTIVE SAT, HYD. COND. - 0.720000011000E-03 CM/SEC

P~OIECT'2Wl$Oinmw Noliaes iI*~lk- dc
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

= 120,00 INCHES
0.4570 VOL/VOL

CITY 0 .1310 VOL/VOL
INT 0.0580 VOL/VOL
IL WATER CONTENT - 0.1288 VOL/VOL
SAT. HYD. COND. - 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =

EFEECTIVE SAT. HYD COND. =

36.00 INCHES
0,4530 VOL/VOL
O O1900 VOL/VOL
0-0850 VOL/VOL
0.1900 VOL/VOL

0 720000011000E-03 CM/SEC

LAYER 4

TYPE 2 - LAIERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONIENI
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

= 12 00 INCHES
= 0.3970 VOL/VOL
= 00320 VOL/VOL
S 0.0130 VOL/VOL
- 0.0320 VOL/VOL
- 0.500000007000E-01 CM/SEC
= 1.50 PERCENT
= 50.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

= 0.06 INCHES
= 0.0000 VOL/VOL
- 0.0000 VOL/VOL
= 0.0000 VOL/VOL

rnOmC'rszIg dSI C =t. ce tveLpIt-I0o d-
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INITIAL SOIL WATER CONTENT
EFFECrIVE SAT. HYD. COND.
fML PINHOLE DENSITY
EML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

1 00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD

LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND
SLOPE
DRAINAGE LENGTH

- 12.00 INCHES
= 0..3970 VOL/VOL
= 0.0320 VOL/VOL
= 0.0130 VOL/VOL
= 0.0320 VOL/VOL

- 0.5.0000000700E-01 CM/SEC
= 1.50 PERCENT
= 400..0 FEET

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXIURE NUMBER 35

IHICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INITIAL SOIL WATER CONTENI
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FNL PLACEMENT QUALIIY

= 0.06 INCHES
S 0 .0000 VOL/VOL
= 0.0000 VOL/VOL
= 0,0000 VOL/VOL

0.0000 VOL/VOL
= 0199999996000E-12 CM/SEC
- 1.00 HOLES/ACRE
= 4.00 HOLES/ACRE
= 3 - GOOD

LAYER 8

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 36.00
- 0.4270
= 0.4180
- 0 .3670
-. 0.4270
= 0.10000000

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
10OOE-06 CM/SEC

FiPomECrsuBI\1513svd.&a IcfdliuiO k"E1de
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER =

FRACTION OF AREA ALLOWING RUNOFF =

AREA PROJECIED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH. =

INITIAL WATER IN EVAPORATIVE ZONE -

UPPER LIMIT OF EVAPORATIVE SIORAGE =

LOWER LIMIT OF EVAPORAIIVE STORAGE =

INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS =

TOTAL INIIIAL WATER
TOTAL SUBSURFACE INFLOW =

89,.50
0.0 PERCENT
2.750 ACRES

16.0 INCHES
4..284 INCHES
7.264 INCHES
1.252 INCHES
0.189 INCHES

42.466 INCHES
42_655 INCHES
0.00 INCHES/YEAR

EVAPOIRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORAIIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARIER RELATIVE HUMIDITY
AVERAGE 3RD QUARIER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

- 46.55 DEGREES

0.00
103
288

16..0
7.60

68.20
43.30
37.10
70.10

NOTE: PRECIPITATION DAIA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE,.

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DArA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE..

INCHES
MPH

WASHINGTON

WASHINGTON

WASHINGTON

FElWtfiECJU218605I~tngNoiem IdptIM-ldc
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AVERAGE MONIHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.01
0,21

0472 0..56 0 55 0.53 0.53
0.16 0..34 0.57 0.89 1.24

STD. DEVIATIONS 0.63 0.48 0.45
0,32 0.24 0.33

0.50 0.34 0.42
0,52 0.63 0.86

0,000 0.000 0..000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD- DEVIATIONS

0.000 0 000
0.000 0.000

0000 0-000 0.000 0.000
0.000 0 000 0.000 0.000

0.484 0.603 1.210 0-684 0.463 0.539
0.361 0.211 0.204 0.357 0.442 0.525

0.336 0.489 0.601 0 393 0,300 0.399
0.299 0.186 0.101 0.397 0.328 0.238

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0599 0.0575
0.0662 0.0553

STD, DEVIATIONS

0.0625 0,0584 0.0879 0.0827
0..0544 0.0605 0.0599 0.0628

0.0521 0.0499 0.0453 0.0365 0.1357 0 1278
0..1056 0.0870 0.0697 0-0650 0.0604 0.0586

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOIALS 0.0204 0.0194
0.0205 0.0177

STD. DEVIATIONS

0,0214 0.0202 0.0262 0..0246
0.0181 0.0202 0.0200 0..0210

0.0138 0.0129 0.0122 0-0103 0.0265 0.0257
0..0229 0.0202 0.0168 0'.0160 0.0153 0.0151

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0198 0.0187
0.0236 0.0205

STD. DEVIATIONS

0.0209 0.0204 0.0227 0.0240
0.0185 0..0194 0.0194 0.0205

0.0147 0.0128 0.0132 0.0113 0.0140 0.0209
0.0227 0.0216 0.0189 0.0172 0.0154 0.0153

PERCOLArION/LEAKAGE THROUGH LAYER 8

------------------------------------do
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TOTALS

STD. DEVIATIONS
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0.0000 0.0000 0.0000 0.0000 0.0000 0,0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0 0000 0.0000 0..0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0..0000 0 0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0,0227 0 0240
0.0251 0.0210

SID. DEVIATIONS

0.0237 0,0229 0.0333 0.0324
0..0213 0.0230 0.0235 0.0238

0.0198 0.0209 0.0172 0.0143 0.0515 0.0501
0.0401 0.0330 0.0273 0.0247 0.0237 0.0222

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0602 0..0623
0..0715 0.0622

STD. DEVIATIONS

0.0635 0.0638 0.0689 0.0752
0.0581 0.0589 0..0609 0.0623

0.0446 0.0430 0.0400 0.0355 0.0424 0.0655
0,0689 0 0656 0.0591 0,0522 0.0482 0.0465

******* ***************************

*** *** * ****** ************** ********* **** ***************** ********* * *

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED
kROM LAYER 6

PERCOLATION/LEAKAGE THROUGH

F.nb3HIcTS\on\Ms~luioag. N.Ia td5fl-O de

INCHES

7.30 ( 2,032)

0,000 ( 00000)

6.114 ( 1.5253)

0.76808 C 0.7686B)

0.24967 ( 0.18143)

0.025 ( 0.025)

0 24840 ( 0.17933)

0.00008 ( 0.00005)

CU. FEET

72869..0

0..00

PERCENT

100.00

0.000

61037.11 83.763

7667.361 10.52211

2492.360 3.42033

2479.621 3.40285

0 822 0.00113
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LAYER 8

AVERAGE HEAD ON TOP 0,064 0.046)
OF LAYER 7

CHANGE IN WATER STORAGE 0.169 ( 1.6624) 1684A12 2..311
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PEAK DAILY VALUES FOR YEARS 1955 IHROUGH 2006

(INCHES) (CU. FT.)

PRECIPITATION 1.60 15972,000

RUNOFF 0.000 0.0000

DRAINAGE COLLECTED FROM LAYER 4 0.02857 285.15463

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.005483 54.73595

AVERAGE HEAD ON TOP OF LAYER 5 0 336

MAXIMUM HEAD ON TOP OF LAYER 5 0.578

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE IHROUGH LAYER 8

AVERAGE HEAD ON TOP OF LAYER 7

MAXIMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG.. SOIL WATER (VOL/VOL)

7 0 FEET

0.00426

0.000001

0 401

0..770

15..7 FEET

1.96

42.51468

0..01202

19603.2383

0.4540

0.0783

Maximum heads are computed using MCEnroe's equations. *

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

+ *+**********+ ***4***************************
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FINAL WAIER STLORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 3.2511 0 2709

2 20.9122 0.1743

3 7.5275 0.2091

4 0.4012 0..0334

5 0.0000 0..0000

6 0..4212 0.0351

7 010000 0.0000

8 15.3720 0.4270

SNOW WAIER 0.000

F:PtOJECThUI35tW5Cg~ ~e Sd ptPalpe 5-L od3
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**

**

**

**

**

** **

*~****** ***~*****************************

******* **** ********* ***************k** *****************************

PRECIPITATION DATA EILE:
TEMPERATURE DAIA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUI DATA FILE:

TIME: 14:31

C:\HELP3\HANFORD\CN1\PREC31.D4
C:\HELP3\HANFORD\CN1\TEMP31.D7
C:\HELP3\HANFORD\CN-\RAD31,D13
C:\HELP3\HANFORD\CN1\HANFORD2 .D11
C:\HELP3\HANFORD\CNI\3FLR-10 .10
C:\HELP3\HANFORD\CN1\3FLR-10..OUI

DATE: 9/28/2007

TITLE: HF FLR: 3%,50',12"GRAV@0.05 CM/S,GOOD FML,3'OPS,10' WASTE

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS - 12.00 INCHES
POROSITY = 0.4530 VOL/VOL
FIELD CAPACITY 0.1900 VOL/VOL
WILTING POINT = 0,0850 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3361 VOL/VOL
EFFECTIVE SAT. HYD. COND., = 0.720000011000E-03 CM/SEC

FPnEcM2sM$flM..Nal inmesbitk-td -
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAI. HYD. COND.

= 120.00 INCHES
- 0.4570 VOL/VOL
= 0.1310 VOL/VOL
- 0.0580 VOL/VOL
= 0.1288 VOL/VOL
= 0.1000000050COE-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

- 36.00 INCHES
- 0 4530 VOL/VOL

CITY - 0.1900 VOL/VOL
INT = 00850 VOL/VOL
IL WATER CONTENT = 0,1900 VOL/VOL
SAT. HYD.. COND. - 0.720000011000E-03 CM/SEC

LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

12.00 INCHES
= 0 3970 VOL/VOL
- 0.0320 VOL/VOL
- 0.0130 VOL/VOL
- 0.0320 VOL/VOL
= 0.500000007000E-01 CM/SEC
= 3 00 PERCENT
= 50.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS - 0.06 INCHES
POROSITY - 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

F:wfOJECTSQI2SI5lfl.,zeN lMklp3Ft-.Ioc
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INITIAL SOIL WATER CONTENT
EFFECIIVE SAT. HYD. COND.
EML PINHOLE DENSITY
EML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.0000 VOL/VOL
0.1999999960DOE-12 CM/SEC

1,00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD

LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAI. HYD. COND.
SLOPE
DRAINAGE LENGTH

= 12.00 INCHES
0.3970 VOL/VOL

- 0.0320 VOL/VOL
= 0.0130 VOL/VOL
= 0,0320 VOL/VOL
= 0.500000007000E-01 CM/SEC
= 3,00 PERCENT

200.0 FEEI

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT., HYD. COND..
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

S 0.06 INCHES
S 0.0000 VOL/VOL
S 0.0000 VOL/VOL
- 0.0000 VOL/VOL
- 0.0000 VOL/VOL
= 0..199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
S 4.00 HOLES/ACRE

= 3 - GOOD

LAYER 8

TYPE 3 - BARR]
MATERIAL TEXTU

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

ER SOIL LINER
IRE NUMBER 16
= 36.00 INCHES
- 0..4270 VOL/VOL

= 0.4180 VOL/VOL
= 0.3670 VOL/VOL
= 0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC

FflOfECThffl5I OnpNOteIHlpfR-1O doe
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED..

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT Of EVAPORATIVE SIORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MAIERIALS
IOIAL INITIAL WATER
TOIAL SUBSURFACE INFLOW

- 89.50
= O..0

2.620
= 16.0
- 4.284
= 7.264
- 1 252
= 0.189
= 42.466
= 42.655
= 0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVEHUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENIERED FROM AN ASCII DATA FILE,

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE..

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

= 46..55 DEGREES
= 0.00
= 103
= 288

1 l6..0 INCHES
= 7..60 MPH

- 68.20 %
= 43.30 %
- 37.10 %
= 70,10 %

WASHINGTON

WASHINGTON

WASHINGTON

F3ROiECIE%3IflsetNoice flpUFft-IOn
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

JAN/JUL fEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

1.01 0 72 0.56 0.55, 0.53 0.53
0.21 0.16 0.34 0.57 0.89 1.24

0.63 0.48 0.45 0,50 0.34 0.42
0,32 0.24 0,.33 0.52 0.63 0.86

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0..000 0.000 0.000 0.000 0.000

0 000 0.000 0'.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0,000 0 000

0.484 0.603
0.361 0.241

0.336 0.,4B9
0 299 0.186

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TO'IALS 0.0673 0.0644
0,0726 00614

STD. DEVIATIONS

1,210 0.684 0.463 0 539
0.204 0.357 0.442 0,.525

0 601 0.393 0,300 0.399
0.101 0.397 0..328 0.238

0.0703 0.0658 0.0987 0'.0908
0.0609 0.0679 0.0670 0.0702

0,0571 0.0544 0..0496 0,0401 0.1519 0 1355
0.1129 0.0934 0 0753 0.0707 0.0659 0.0637

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0132 0.0225
0.0129 0.0113

STD.. DEVIATIONS

0.0138 0 0131 0.0169 0.0156
0.0117 0.0131 0,0129 0.0136

0..0087 0.0081 6.0077 0.0065 0.0170 0.0159
0.0143 0.0126 0.0105 0.0101 0.0097 0.0095

LArERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0130 0.0124
0.0139 0, 0116

STD, DEVIAIIONS

0.0137 0.0131 0.0161 0..0160
0,.0115 0.0128 0.0128 0.0135

0.0088 0.0082 0.0079 0.0066 0 0134 0.0163
0.0145 0.0131 0 .0108 0.0102 0.0097 0.0097

PERCOLATION/LEAKAGE THROUGH LAYER 8

FfltOECTSh21lO35I'Or.No6. IelptIO Rdcc
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STD. DEVIATIONS
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0.000D 0.00 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0,0000 0.0000

0.0000 0.0000 0 0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0 0000 0..0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0128 0.0134
0.0138 0.0117

STD. DEVIATIONS

0.0133 0.0129 0.0187 0 0178
0.0120 0.0129 0.0131 0.0133

0.0108 0,0114 0.0094 0.0079 0,0288 0.0266
0.0214 0.0177 0.014B 0.0134 0.0129 0.0121

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0099 0.0104
0.0105 0.0088

STD. DEVIATIONS

0.0104 0.0102 0.0122 0.0126
0.0090 0.0098 0.0101 0.0103

0.0067 0.0069 0.0060 0.,0052 0.0102 0.0128
0.0110 0.0100 0.0085 0.0077 0.0076 0.0073

**+**************************************************** ***************

AVERAGE ANNUAL TOIALS & (STD. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

PRECIPIIATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED
kROM LAYER 6

PERCOLATION/LEAKAGE THROUGH

F'lOIC 2IS21BO\f$l. WaNdsWJIMPIA-1.dO

INCHES

7.30 2.032)

0.000 ( 0,0000)

6,114 ( 1.5253)

0.85737 ( 0.85624)

0.16063 ( 0.11388)

0.014 ( 0.014)

0.16039 ( 0.11372)

0.00002 C 0.00001)

CU. FEET

69424.3

0.00

PERCENT

100 00

0. 000

58151.72 83,763

8154.128 11 74535

1527,.660 2.20047

1525.449 2.19728

0.168 0.00024

Page 60 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 A-40



WCH-195
Rev. 0

Sheet 7 of 9

LAYER 8

AVERAGE HEAD ON TOP 0.010 1 0 007)
OF LAYER 7

CHANGE IN WAIER STORAGE 0.167 ( 16593) 1592,85 2.294
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. ET.)

PRECIPIIAIION 1.60 15216 960

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE IHROUGH LAYER 5

AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON TOP OF LAYER 5

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISIANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER 8

AVERAGE HEAD ON TOP OF LAYER 7

MAXIMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG, SOIL WATER (VOL/VOL)

MINIMUM VEG SOIL WATER (VOL/VOL)

0.000 0.0000

0.03090 293A87607

0..003426 32.60663

0.182

0.342

3.0 EEEI

0.00327 31.07392

0.000000 0.00257

0.077

0,152

2.2 FEEI

1 96 16676.5391

0..4540

0..0783

*** Maximum heads are computed using McEnoe's equations.. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M.. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp., 262-270..

'pWRO~lE1twaIt8e3'IWafl Nod.. WiPae\2-JO f3
- Page 62 of 3.45

Design Analysis Variance Report ERDF Cells 7-10
October 2007

a-

A-42



WCH-195
Rev. 0

Sheet 9 of 9

FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 3.2511 0.2709

2

3

4

5

6

7

8

SNOW WATER

20 9122

7 5275

0,3936

0.0000

0..3907

0.0000

15.3720

0.1743

0 2091

0.0328

0 0000

0 0326

0.0000

0.4270

0.000

***************** ***********************************w**********+******
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORMORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**

**

**

**

**

**

**

**

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIAIION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 14:32

C:\HELP3\HANFORfD\CNT\PREC31,D4
C:\HELP3\HANFORD\CN1\IEMP31.D7
C:\HELP3\HANFORD\CN1\RAD31.D13
C:\HELP3\HANFORD\CN1\iANFORD2.DlI
C:\HELP3\HANFORD\CN1\SS-10.D10
C:\HELP3\HANEORD\CN1\SS-10.OUT

DATE: 9/28/2007

**.******** ********************,*** *****************************************

TITLE: HANFORD SIDESLOPE-33%,255',GEOCOMP,3' OPSGOOD FML,10'WASTE

***********************************************************************

NOTE: INITIAL MOISIURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY SIEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS - 12.00 INCHES
POROSITY = 0.4530 VOL/VOL
FIELD CAPACITY 0.1900 VOL/VOL
WILTING POINT = 0 0850 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3160 VOL/VOL
EFFECTIVE SAT. HYD. COND = 0.720000011000E-03 CM/SEC

F\PwoECfmv8\lci.nt. ah N Wtc Ij.WiS-IO tue
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LAYER 2

IYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

IRICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAI. HYD COND

= 120.00 INCHES
= 0.4570 VOL/VOL
S 0 1310 VOL/VOL

- 0.0580 VOL/VOL
= 0.1350 VOL/VOL

- 0.1000000050OE-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL EXIURE NUMBER 6

= 36.00 INCHES
- 0.4530 VOL/VOL

CITY = 0.1900 VOL/VOL
INI = 0.0850 VOL/VOL

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. -

0.1900 VOL/VOL
0..720000011000E-03 CM/SEC

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN
INITIAL SOIL
EFFECIIVE SA
SLOPE
DRAINAGE LEN

LAYER 4

IYPE 2 - LATERAL DRAINAGE YER
MATERIAL TEXTURE NUMB 4

- 0 .5 INCHES
- 0.8500 VOL/VOL

TY 0.0100 VOL/VOL
T = 0.0050 VOL/VOL
WAIER CONTENT = 0.0100 VOL/VOL

T.. HYD.. COND. 33.0000000000
- 33.00 PERCENI

GTH 255.0 FEET

C /.24E

CM/SEC

LAYER 5

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

= 0.06 INCHES
- 0.0000 VOL/VOL

TY - 0 0000 VOL/VOL
T 0.0000 VOL/VOL

FflRiECTWUWItctmgNodcc W*ipSS-tOder
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INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

1.00 HOLES/ACRE .
4.00 HOLES/ACRE

3 - GOOD

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN
INITIAL SOIL
EFFECTIVE SA
SLOPE
DRAINAGE LEN

LAYER 6 0

IYPE 2 - LATERAL DRAINAGE ER
MATERIAL TEXTURE NUMBER--- 4

5 INCHES
- 0~.8500 VOL/VOL

TY - 0.0100 VOL/VOL
T = 0.0050 VOL/VOL
WATER CONTENT = 0-0100 VOL/VOL
I. HYD. COND.

GTH

= 33.0000000000
= 33.00 PERCENT

255.0 FEET

c MI
-~ c~z5

-t

CM/SEC

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSIT Y
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WArER CONTENT
EFFECTIVE SAT.. HYD. COND.
FML PINHOLE DENSITY
FML INSIALLATION DEFECTS
FML PLACEMENT QUALITY

0..06 INCHES
= 00000 VOL/VOL
= 0.0000 VOL/VOL
= 0..0000 VOL/VOL
= 0.0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
- 1.00 HOLES/ACRE
- 4.00 HOLES/ACRE
= 3 - GOOD

YER B

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENI
EFFECTIVE SAT. HYD.. COND. -

36.00 INCHES
0 .4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

0.10O00O010O0OE-06 CM/SEC

F:r1tOJCTSW5lhsWoli N{*\SS-i 0do.
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GENERAL DESIGN AND EVAPORAIIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DAIA BASE USING SOIL TEXIURE # 6 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 33% AND
A SLOPE LENGTH OF 281. FEET

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONIAL PLANE
EVAPORATIVE ZONE DEPTH
INIIIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIr OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

- 86.80
0.0

= 3,000
- 16.0
= 4..042
- 7.264
= 1.252

= O1B9
= 42.213
= 42 402
= 0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

RVAPOTRANSPIRATION AND WEATHER DATA

NOIE: EVAPOTRANSPIRATION DAIA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY =
AVERAGE 2ND QUARTER RELATIVE HUMIDITY =

AVERAGE 3RD QUARTER RELATIVE HUMIDITY =
AVERAGE 4TH QUARTER RELATIVE HUMIDITY =

NOTE: PRECIPIIAIION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE..

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOIE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

Pflo01Ecrs\2jNu~uIf=gNoa MIdp\SS-Iadnc

46.55
0.00

103
288

16.0
7.60

68.20
43.30
37.10

DEGREES

INCHES
MPH

70.10 %

WASHINGTON

WASHINGTON

WASHINGTON
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

SID. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIAIIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIAIIONS

1.01 0.72 0.56 0 55 0.53 0 53
0.21 0.16 0.34 0.57 0.89 1.24

0.63 0.48 0 45 0.50 0.34 0.42
0.32 0.24 0.33 0.52 0.63 0.86

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

0.450 0.528
0.,238 0.175

1.110 0.631 0.349 0.341
0.163 0.314 0.395 0.442

0.246 0.358 0.,556 0.435 0.251 0.302
0.213 0 109 0.,069 0 351 0.218 0.158

LAIERAL DRAINAGE COLLECTED FROM LAYER 4

0.1577 0.1456
0.1458 0..1654

0.1372 0.1380 0.1532 0.1281
0.1657 0.1775 0,1737 0.1747

STD DEVIATIONS 0.0879 0.0699 0.0590 0.1022 0.1892 0.1407
0.1298 0.1208 0.1106 0..1095 01.0959 0.0928

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0106 0.0099
0.0098 0.0107

STD., DEVIATIONS

0.0099 0 0096 0.0100 0.0088
0.0107 0.0114 0.0112 0.0114

0.0043 0.0035 0.0033 0.0036 0.0052 0.0048
0.0052 0,0051 0.0047 0.0046 0.0039 0.0042

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0106 0.0099
0.0098 0.0107

STD.. DEVIATIONS

0.0099 0.0096 0.0100 0.0088
0.0107 0.0114 0.0112 0 0114

0.0043 0.0035 0,0033 0.0036 0.0052 0.0048
0 0052 0 0051 0.0047 0.0046 0.0039 0.0042

rnoters h0'..Ns . itdpISS-.ZO
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PERCOLATION/LEAKAGE THROUGH LAYER B

TOTALS 0.0000 0.0000
0.0000 0.0000

STD, DEVIATIONS

0.0000 0-0000 0.0000 0.0000
0.0000 0.0000 0 0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0 0000 0.0000 0.0000 0.0000 0.0000 0..0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS

0.0000 0.0000 0.0000 0.0000
0'.0000 0.0000 0..0000 0,0000

0.0000 0.0000 0 0000 0.0000 0.0000 0-0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0001 0..0001
0.0000 0.0001

STD. DEVIATIONS

0.0000 0.0000 0.0000 0.0000
0.0001 0.0001 0.0001 0.0001

0,0000 0.0000 0.0000 0.0000 0,0000 0,0000
0.0000 0..0000 00000 0.0000 0.0000 0.0000

AVERAGE ANNUAL TOIALS & (STO.. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

INCHES

7.30 ( 2 032)

0.000 ( 0.0000)

5.135 ( 1.1901)

CU. FEET

79493.5

0.00

PERCENI

100 .00

0.000

55923..12 70.349

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON LOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED

FfOJECTSISGSase"qt mdc. M5SSI8doc

1.86250 ( 1.04344) 20282 602 25.51479

0.12415 I 0.04155)

0.000 ( 0.000)

0 12415 ( 0.04155)

1351.973 1.70073

1351.973 1.70073
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FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH 0..00000 0,00000) 0..000 0 00000
LAYER 8

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 7

CHANGE IN WAIER SIORAGE 0.178 C 1.4978) 1935.B0 2 435

A-1%

rflOIEcrsZi W35I'O.. a W.Im4p\SI-Odot
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU ET)

PRECIPITATION 1.60 17424.000

RUNOFF 0.000 0.0000

DRAINAGE COLLECTED FROM LAYER 4 0,03978 433,16138

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.001070 11 64817

AVERAGE HEAD ON TOP OF LAYER 5 0.000

MAXIMUM HEAD ON TOP OE LAYER 5 0.000

LOCATION OF MAXIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER

AVRRAGE HEAD ON TOP OF LAYER 7

MAXIMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

4
0.0 EEEI

0..00107

8 0.000000

0.000

0.142

6
0.0 FEET

1.96

Maximum heads are computed using McEnroe's equations.

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

F flOIECTSul~e3Sllham.W~o~c.uI~PdaS-Iodo4
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FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 2.8896 0 240B

2

3

4

5

6

7

8

SNOW WATER

21.8867

7.7545

0.0051

0.0000

0.0050

0,0000

15.3720

0.1824

0.2154

9.0102

0.0000

0.0100

0.0000

0.4270

0 000

****** ************* *****t*********************t********** ******************

********** ********** ****************** ****************************

F'a1R3|CIr.356$I',zsewut.I\&Tep5-bdec
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**+********************************************************************
**************************************************** ***

* **

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORAIORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCIION ENGINEERING LABORATORY

**

**

**

**

+ **

+***************************************************************

**********************************************

PRECIPITATION DATA FILE:
IEMPERATURE DAIA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 14:31 DATE: 9

C:\HELP3\HANFORD\CN1\PREC31..D4
C:\HELP3\HANFORD\CNl\TEMP31.D7
C:\HELP3\HANFORD\CN1\RAD31..D13
C:\HELP3\HANFORD\CN1\HANFORD2..Dll
C:\HELP3\HANFORD\CN1\15FLR-35.D10
C:\HELP3\HANFORD\CN1\15FLR-35..OUT

/28/2007

******************************************************************

TITLE: HF FLR: 1.5%,50',12"GRAVeO,OS CM/S,GOOD FML,3'OPS,35'WASTE

NOTE: INITIAL MOISTURE CONIENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STAIE VALUES BY THE PROGRAM..

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINr
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

- 12.00 INCHES
- 0.4530 VOL/VOL
= 0.1900 VOL/VOL
- 0.0850 VOL/VOL
= 0.3361 VOL/VOL
= 0.720000011000E-03 CM/SEC
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LAYER 2

TYPE I - VERIICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER S

THICKNESS = 420.00 INCHES
POROSITY = 0.4570 VOL/VOL
FIELD CAPACITY - 0 1310 VOL/VOL
WILTING POINT - 0.0580 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1304 VOL/VOL
EFFECTIVE SAT.. HYD. COND. = O..100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECIIVE SAT. HYD. COND.

= 36.00 INCHES
= 0.4530 VOL/VOL
= 0.1900 VOL/VOL
- 0.0850 VOL/VOL
- O1900 VOL/VOL
= 0.720000011000E-03 CM/SEC

a-,11

LAYER 4

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN
INITIAL SOIL
EFFECTIVE SA
SLOPE
DRAINAGE LEN

THICKNESS
POROSITY
FIELD CAPACI
WILTING POIN

TYPE 2 - LAIERAL DRAINAGE LAYER
MAIERIAL TEXTURE NUMBER 0

12 00 INCHES
= 0.3970 VOL/VOL

TY = 0.0320 VOL/VOL
IT 0.0130 VOL/VOL

WATER CONTENT = 0.0320 VOL/VOL
T. HYD.. COND. - O.5000000070OOE-01 CM/SEC

1.50 PERCENT
GIH - 50..o FEET

LAYER 5

TYPE 4 - ELEXI
MATERIAL TEX

TY
T

BLE MEMBRANE LINER
TURE NUMBER 35

= 0,06 INCHES
- 0.0000 VOL/VOL
= 0..0000 VOL/VOL

0.0000 VOL/VOL

FPROThCRttIIlSITCktNa&. IVtdPUSFtR35 &a
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INITIAL SOIL WATER CONIENI
EFFECTIVE SAT. HYD COND.
FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

1.00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD

LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND..
SLOPE
DRAINAGE LENGTH

- 12.00 INCHES
= 0.3970 VOL/VOL
- 0 0320 VOL/VOL
= 0.0130 VOL/VOL
= 0.0320 VOL/VOL
- 0.500000007000E-01 CM/SEC
= 1.50 PERCENT
= 400.0 FEET

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MAIERIAL TEXTURE NUMBER 35

IHICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0 0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WAIER CONTENT = 0 0000 VOL/VOL
EFFECIIVE SAT.. HYD. COND, = 0 199999996000E-12 CM/SEC
EML PINHOLE DENSITY - 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 4 .00 HOLES/ACRE
EML PLACEMENT QUALITY = 3 - GOOD

LAYER 8

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 36.00 INCHES
0 4270 VOL/VOL

= 0 4180 VOL/VOL
- 0.3670 VOL/VOL
= 0,4270 VOL/VOL
= 0.100000001000E-06 CM/SEC

tf\PO1hCTl2I8t3S1flag.NalI. Wl~dpU5F1R-35d&c
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACIION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE SIORAGE
LOWER LIMIT OF EVAPORAIIVE STORAGE
INITIAL SNOW WATER
INITIAL WArER IN LAYER MATERIALS
TOTAL INITIAL WATER
IOTAL SUBSURFACE INFLOW

89.50
0-0 PERCEN
2.750 ACRES
16.0 INCHES
4.284 INCHES
7.264 INCHES
1.252 INCHES
0.189 INCHES

81.766 INCHES
81.955 INCHES
0..00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOIRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DATE) =

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY =

AVERAGE 2ND QUARIER RELATIVE HUMIDITY =
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4IH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOIE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

46..55 DEGREES
0.00
103
288

16.0
7.60

68.20

INCHES
MPH
4

43.30 %
37 .10 %
70 10 W

WASHINGTON

WASHINGTON

WASHINGTON

F flOJECTSI\Oaqr1Chugg~pic. W1lplIFL-35 do
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

SID., DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

S'D. DEVIATIONS

1.01 0,72 0.56 0.55 0.53 0.53
0.21 0.16 0.34 0.57 0.89 1..24

0 63 0.48 0.45 0.50 0..34 0 42
0.32 0.24 0 33 0.52 0.63 0 86

0.000 0.000 0.000 0.000 0..000 0'.000
0.000 0.000 0 000 0..000 0.000 0.000

0.000 0.000 0..000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0..000

0.484 0.603 1.210 0.684 0.463 0.539
0 361 0.241 0.204 0.357 0 442 0.525

0.336 0,489 0.601 0.393 0.300 0.399
0,299 0 .186 0 .101 0 397 0..328 0.238

LAIERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0362 0.0315
0.,0397 0.0326

SID. DEVIATIONS

0.0371 0.0388 0.0442 0.0447
0.0280 0.0304 0.0319 0.0355

0.0446 0.0391 0.0430 0.0417 0.0464 0,0449
0.0433 0.0413 0.0392 0.0387 0.0380 0.0419

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0128 0.0113
0.0138 0.0116

STD., DEVIATIONS

0.0133 0.0138 0.0154 0.0154
0.0101 0.0111 0,0116 0.0128

0.0133 0.0116 0.0128 0.0124 0.0138 0,0136
0.0134 0.0127 0.0121 0:0120 0.0119 0.0127

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0123 0.0113
0.0149 0.0135

STD. DEVIATIONS

0.0127 0,0130 0 0143 0 0147
0.0114 0.0112 0.0111 0.0120

0.0126 0.0116 0.0127 0.0123 0.0129 0.0130
0.0132 0.0127 0,.0120 0.0122 0.0115 0..0121

PERCOLATION/LEAKAGE THROUGH LAYER 8

I:l0zW Ct2KINM lh.. Nom tIc#lpfilkS- d.
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STD. DEVIATIONS
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0.0000 0 0000 0 0000 0.0000 0.0000 0.0000
0'000O 0.0000 0.0000 0.0000 0- O..0000

0.0000 0.0000 0.0000 0.0000 0 0000 0.0000
0.0000 0.0000 0 0000 0.0000 0.0000 0.0000

AVERAGES OE MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OE LAYER 5

AVERAGES 0.0137 0.0132
0.0151 0.0124

STD. DEVIATIONS

0.0141 0.0152 0 0168 0..0175
0,0110 0.0115 0.0125 0.0135

0 0169 0.0164 0.0163 0.0163 0.0176 0.0176
0.0164 0 0157 0.0153 0.0147 0.0149 0.0159

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0372 0.0379
0.0454 0.0411

STD. DEVIATIONS

0.0385 0.0407 0.0433 0.0461
0.0359 0.0340 0.0347 0.0365

0.0383 0.0390 0,.0386 0.0387 0 0392 0 0408
0 0400 0.0386 0.0375 0.0370 0.0362 0.0367

po~* *************************** ************** ********************************

* ** **************+**********+**** *******t****************t**********************

AVERAGE ANNUAL TOTALS & (STD. DEVIAIIONS) FOR YEARS 1955 THROUGH 2006

PRECIPITA2ION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECIED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH

FflOECOsutEi5Chage~oo. M4Aul\35 Mdo.

INCHES

7.30 C 2.032)

0.000 ( 0.0000)

6.114 ( 1.5253)

0.43062 0.47101)

0.15281 C 0.14344)

0,014 ( 0.015)

0.15238 ( 0.14399)

0.00005 C 0.00004)

CU. FEEI

72869.0

0.00

61037.11

PERCENT

100.00

0.000

83 763

4298.646 5.89914

1525.446 2..09341

1521.145 2 08750

0.525 0.00072
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LAYER B

AVERAGE HEAD ON TOP 0.039 C 0.037)
OF LAYER 7

CHANGE IN WATER STORAGE 0 602 4 1..4559) 6011.60 8.250

+** ** *********************************+*****+**ae* of+

pnowE ufli61flM.Nbt 1MdflJ5FR-35 &ce
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PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. FT.)

PRECIPITAIION 1.60 15972,000

RUNOFF 0.000 0,0000

DRAINAGE COLLECTED FROM LAYER 4 0,00587 58.60678

PERCOLATION/LEAKAGE TRROUGH LAYER 5 0.001638 16.35556

AVERAGE HEAD ON TOP OF LAYER 5 0.069

MAXIMUM HEAD ON TOP OF LAYER 5 0.,131

LOCATION OF MAXIMUM HEAD IN LAYER
(DISIANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE 'IHROUGH LAYER

AVERAGR HEAD ON TOP OF LAYER 7

MAXIMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

4
2.5 FEET

0.00159

8 0..000000

0.150

0 .294

6
7.5 FEET

1.96

15,87103

0.00493

a-

~

19603,2383

0,4540

0.0783

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WAXER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 3 2511 0.2709

2

3

4

5

6

7

8

SNOW WATER

74.0310

7.1858

0.3881

0.0000

0,3959

0.0000

15 3720

0 1763

0.1996

0.0323

0.0000

0.0330

0,0000

0 4270

0.000

* ************************* *** ** ********* ****

*********************P*********************** *********
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*************************************** ***********4**********4*+

** *** ** ****** **** *************+**********

*+ **

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3,.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

** *

******************************************************************

44**4********** *** ***** ** ** *** **** **** ** **

PRECIPIIATION DATA FILE:
IEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 14:32

C:\HELP3\HANFORD\CN1\PREC31.D4
C:\HELP3\HANFORD\CN1\TEMP31,D7
C:\HELP3\HANFORD\CN1\RAD31,D13
C:\HELP3\HANEORD\CN1\MANFORD2..D11
C:\HELP3\EANFORD\CN1\3FLR-35.DlO
C:\HELP3\HANFORD\CN1\3FLR-35.OUT

DATE: 9/28/2007

***************************************************************+***

TITLE: HF FLR: 3%,50',12"GRAVGO.05 CM/S,GOOD EML,3'OPS,35' WASTE

********************************************************4**4*****4****

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD.. COND.

= 12.00 INCHES
- 0.4530 VOL/VOL
- 0.1900 VOL/VOL
S 0.0850 VOL/VOL
= 0.3361 VOL/VOL
= 0.720000011000E-03 CM/SEC

7nwclt43sf\Cbompwcs jcBmldpUFIR-s4 4
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LAYER 2

IHICKNESS

TYPE 1 - VERrICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

420.00 INCHES

POROSITY
FIELD CAPACITY
WILTING POINT
INIIIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD COND.

= 0.4570 VOL/VOL
= 0.1310 VOL/VOL

0.0580 VOL/VOL
0.1304 VOL/VOL

= .10000000500E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXIURE NUMBER 6

THICKNESS
POROSIIY
FIELD CAPACITY
WILIING POINT
INITIAL SOIL WAIER CONTENT
EFFECTIVE SAT. HYD.. COND

= 36.00 INCHES
= 0.4530 VOL/VOL
- 0.1900 VOL/VOL
= 0.0650 VOL/VOL
= 0.1900 VOL/VOL
- 0.720000011000E-03 CM/SFC

LAYER 4

TYPE 2 - LAIERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINr
INITIAL SOIL WATER CONTENI
EFFECTIVE SAT. HYD, COND..
SLOPE
DRAINAGE LENGTH

12.00 INCHES
= 0 3970 VOL/VOL

0.0320 VOL/VOL
= 0..0130 VOL/VOL
= 0.0320 VOL/VOL
- O.5000000070OE-01 CM/SEC
= 3.00 PERCENT
= 50.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS 0.06 INCHES

POROSITY , = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

WILIING POINT - 0.0000 VOL/VOL

Design Analysis Variance Report ERDF Cells 7-10
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INITIAL SOIL WATER CONTENT = 00000 VOL/VOL
EFFECTIVE SAT. HYD, COND. = 0 199999996000E-12 CM/SEC
FML PINHOLE DENSIIY - 1.00 HOLES/ACRE
FML INSTALLATION DEFEC S - 4.00 HOLES/ACRE
FML PLACEMENI QUALITY - 3 - GOOD

LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12,00 INCHES
POROSITY 0 3970 VOL/VOL
FIELD CAPACITY . 00320 VOL/VOL
WILTING POINI 0.0130 VOL/VOL
INITIAL SOIL WATER CONTENT - 0,.0320 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.5000000070OOE-01 CM/SEC
SLOPE = 3..00 PERCENT
DRAINAGE LENGTH = 200 0 FEET

LAYER 7

rYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INIIIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD COND.
EML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALIIY

- 0.06 INCHES
S 0 0000 VOL/VOL
= 00000 VOL/VOL
= 0.0000 VOL/VOL
- 0.0000 VOL/VOL
- O.199999996000E-12 CM/SEC
S 1.00 HOLES/ACRE
- 4 .00 HOLES/ACRE
- 3 -GOOD

LAYER 8

TYPE 3 - BARRI
MATERIAL TEXTU

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONIENT
EFFECTIVE SAT. HYD, COND.

ER SOIL LINER
RE NUMBER 16

36.00 INCHES
0 4270 VOL/VOL
0,4180 VOL/VOL

- 0.3670 VOL/VOL
- 0.4270 VOL/VOL
= 0.,100000001000E-06 CM/SEC

FWflmCer 16*%Cb.N.om iwd[ M 5 o&
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GENERAL DESIGN AND EVAPORAIIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECIED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT Of EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORAIIVE STORAGE
INITIAL SNOW WAIER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

89"50
0.0
2.620

16.0
4 .284

7.264
1.252
0.189

81.766

PERCENI
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

- 81.955 INCHES
= 0.00 INCHES/YEAR

EVAPOIRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OD'IAINED FROM
HANFORD WASHINGTON

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DAIE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELAIIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

= 46..55
= 0.00
= 103
- 288
= 16.0
= 7.60
= 68..20
= 43.30
- 37.10
- 70.10

NOTE: PRECIPITATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE

DEGREES

INCHES
MPH

%

WASHINGTON

WASHINGTON

WASHINGTON

~flPOfIeaI8605L'hgctoic ?fI~edp2Fl-M5doc
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AVERAGE MONIHLY VALUES IN INCHES FOR YEARS 1955 IHROUGH 2006
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATTON

TOTALS

STD DEVIATIONS

1,01 0.72 0.56 0.55 0.53 0.,53

0.21 0.16 0.34 0 57 0.89 1.24

0.63 0.48 0 45 0.50 0.34 0.42

0.32 0.24 0.33 0.52 0.63 0.86

0-000 0.000 0 000 0..000 0 000 0.000

0.000 0..000 0.000 0.000 0.000 0.000

0.000 0.000 '0.000 0.000 0.000 0.000

0.000 0,000 0.000 0.000 0.000 0,000

0.484 0.603 1.210 0.684 0.463 0.539
0.361 0.241 0.204 0 357 0.442 0,525

0.336 0.489 0.601 0.393 0 300 0.399

0..299 0;186 0.101 0.397 0.328 0.238

LATERAL DRAINAGE COLLECIED FROM LAYER 4

TOTALS 0.0407 0,0354
0.0442 0.0363

STD. DEVIATIONS

0.0420 0.0438 0.0499 0.0500

0.0316 0.0343 0.0361 0.0402

0.0495 0.0432 0.0477 0.0462 0.0515 0,0497

0.0481 0.0457 0.0434 0,0429 0.0424 0.0466

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0083 0.0073
0.0088 0.,0074

STD DEVIATIONS

0.0086 0.0090 0.0100 0.0099
0.0066 0.0072 0.0075 0,0083

0.0085 0.0074 0.0082 0.0079 0.0088 0.0086

0.0086 0.0081 0.0078 0.0077 0.0076 0.0081

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0 0083 0..0074
0.0092 0.0076

STD. DEVIATIONS

0.0084 0.0088 0.0098 0.0099
0.0066 0.0071 0.0074 0.0082

0 0084 0.0075 0.0081 0.0079 0.0086 0.0086

0.0085 0 0083 0.0078 0.0078 0.0075 0.0081

PERCOLATION/LEAKAGE THROUGH LAYER 8
-----------------------------------

FtROE Imlv5Ia Nod= 1 pulAIWSOdO
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0.0000 0.0000 0,0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0 0000

0.0000 0.0000 0.0000 00000 0.0000 0-0000
0 0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0077 0.0074
0.0084 0.0069

STD. DEVIATIONS

0.0080 0.0086 0.0095 0.0098
0.0062 0.0065 0.0071 0.0076

0.0094 0.0091 0.0090 0.0091 0.0098 0.0097

0.0091 0 0087 0.0085 0.0081 0.0083 0.0088

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0 0063 0.0062
0.0070 0 0060

STD DEVIATIONS

0.0064 0.0069 0.0074 0.0078
0.0052 0.0054 0.0050 0.0062

0.0064 0.0063 0.0062 0.0062 0,0065 0.0068
0.0065 0..0063 0,0061 0.0059 0.0059 0,0061

*** ******** *+*+*************************** ********************************

******************************************* *******************+********

AVERAGE ANNUAL TOTALS & (SID. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

PRECIPITATION

RUNOFF

EVAPOTRANSPIRA'IION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH

INCHES

7.30 ( 2,032)

0.000 ( 0,0000)

6.114 ( 1.5253)

0.48456 ( 0.52209)

0,09893 0.09166)

0,008 ( 0.008)

0 09885 ( 0.09189)

0.00001 ( 0.00001)

CU. FEET

69424,3

0.00

PERCENT

100.00

0.000

58151.72 83.763

4608.444 6.63808

940.855 1.35522

940.084 1.35411

0.114 0.00016

r'nomcrao.A antc e.Ned- dWw -3tdc
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LAYER 8

AVERAGE HEAD ON EOP 0.006 ( 0 006)
OF LAYER 7

CHANGE IN WATER STORAGE 0.602 ( 14563) 5723.95 8.245

A%

F flohMECTsai 31\OIhge fledLIdpU3F-35 do
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PEAK DAILY VALUES FOR YEARS 1955 IHROUGH 2006

(INCHES) (CU FT.)

PRECIPITATION 1.60 15216.960

RUNOFF 0.000 0,0000

DRAINAGE COLLECTED FROM LAYER 4 0.00650 61.79332

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.001045 9.93560

AVERAGE HEAD ON TOP OF LAYER 5 0.038

MAXIMUM HEAD ON TOP OF LAYER 5 0.075

LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER B

AVERAGE HEAD ON TOP OF LAYER 7

MAXIMUM READ ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG., SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0..9 FEET

0 00103

0.000000

0 024

0 .048

3.7 FEET

1.96

9.83923

0 00095

1 18676.5391

0.4540

0.0783

** Maximum heads are computed using McEnroe's equations.. *

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 3.2511 0.2709

2

5

6

7

8

SNOW WATER

74 0310

7,.1858

0.3864

0.0000

0.3862

0.0000

15.3720

0.1763

0,1996

0.0322

0.0000

0. 0322

0.0000

0.4270

0 000
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*******************************************4*****************

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL. LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**

**

**

**

**

***4***************** *********************4*4***** * ********

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 14:33 DATE: 9

C:\HELP3\HANFORD\CN1\PREC31.D4
C:\HELP3\HANFORD\CN1\TEMP31.D7
C:\HELP3\HANFORD\CN1\RAD31..013
C:\HELP3\HANFORD\CN1\HAlFORD2 DlI
C:\HELP3\HANFORD\CNI\SS-35.D10
C:\HELP3\HANFORD\CN1\SS-35,OUT

/28/2007

*+*********4**************************************** ******

TITLE: HANFORD SIDESLOPE-33%,255',GEOCOMP,3' OPS,GOOD FL,35'WASIE

*4***********+ ******+******.**************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

THICKNESS
POROSITY
FIELD CAPA

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

- 12.00 INCHES
- 0 .4530 VOL/VOL

CITY = 0..1900 VOL/VOL
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND

0.0850 VOL/VOL
0.3160 VOL/VOL

0.720000011000E-03 CM/SEC

FpRQMC$M=16\15S\O-t NoDe. \WipWS-35 do
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LAYER 2

THICKNESS
POROSITY
FIELD CAPA
WILTING PO

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

= 420-00 INCHES
= 0.4570 VOL/VOL

CITY
INI

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT, HYD. COND.

= 0.1310 VOL/VOL
= 0.0580 VOL/VOL
- 0.1321 VOL/VOL
= G 100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MAIERIAL TEXTURE NUMBER 6

THICKNESS
POROSI'Y
FIELD CAPACIIY,
WILTING POINT
INITIAL SOIL WATER
EFFECTIVE SAT. HYD

= 36.00 INCHES
= 0.4530 VOL/VOL

0.1900 VOL/VOL
= 0,0850 VOL/VOL

CONIENI = 0.1900 VOL/VOL
COND. - 0.720000011000E-03 CM/SEC

LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT, HYD. COND.
SLOPE
DRAINAGE LENGTH

- 0.50 INCHES
0..8500 VOL/VOL

= 0.0100 VOL/VOL
= 0.0050 VOL/VOL
- 0.0100 VOL/VOL
= 33.0000000000 CM/SEC
= 33.00 PERCENT
= 255.0 FEET

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS - 0-06 INCHES
POROSITY = 0-0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

TWRfCT=s mSIM:I.opNodcs 1g*It f- dc
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INITIAL SOIL WATER CONTENT
EFFECTIVE SAT., HYD. COND.
EML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALIIY

0.0000 VOL/VOL

0.199999996000E-12 CM/SEC
1.00 HOLES/ACRE
4 00 HOLES/ACRE

3 - GOOD

LAYER 6

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINI
INITIAL SOIL WAIER CONIENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

S 0 50 INCHES
- 0.8500 VOL/VOL

0.0100 VOL/VOL
- 0.0050 VOL/VOL
= O..0100 VOL/VOL
= 33.0000000000
= 33.00 PERCENT

= 255.0 FEET

CM/SEC

LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTU

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
EML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

RE NUMBER 35
= 0 06 INCHES
= 00000 VOL/VOL
= 0.0000 VOL/VOL

0.0000 VOL/VOL
= 0..0000 VOL/VOL
= 0.199999996000E-12 CM/SEC
= 1.00 HOLES/ACRE
= 4.00 HOLES/ACRE

3 - GOOD

LAYER 8

TYPE 3 - BARR]
MATERIAL TEXTI

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT HYD. COND..

ER SOIL LINER
IRE NUMBER 16
= 36.00 INCHES
= 0.4270 VOL/VOL
- 0.4180 VOL/VOL
= 0.3670 VOL/VOL

0.4270 VOL/VOL
= 0.100000001000E-06 CM/SEC

FPftRECTh011W'lhgeNd IW*ASSt35 *G
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 33..% AND
A SLOPE LENGTH OF 281. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOIAL INITIAL WATER
IOIAL SUBSURFACE INFLOW

86,80
0.,0
3.000

16.0
4. 042
7.264
1 252

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES

0 189 INCHES
= 81.514 INCHES
= 81.703 INCHES
= 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
HANFORD WASHINGTON

STATION LATIIUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARIER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FUR HANFORD
WAS ENTERED FROM AN.ASCII DATA FILE.

NOTE: TEMPERATURE DATA FOR HANFORD
WAS ENTERED FROM AN ASCII DATA FILE.

NOTE: SOLAR RADIATION DATA FOR HANFORD

= 46.55 DEGREES
= D.00
= 103
= 288
- 16,0 INCHES
= 7.60 MPH
= 68.20 %
- 43.,30 %
= 37..10 %
- 70.10 %

WASHINGTON

WASHINGTON

WASHINGTON
WAS ENTERED FROM AN ASCII DATA FILE.

VfPlOmEClr1O\IWSmflepoli.L91lS5 Co.
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

1.01 0..72 0.56 0.55 0.53 0..53
0.21 0.16 0.34 0.57 0.89 1 24

0.63 0 48 0 45 0 50 0.34 0.42
0.32 0.24 0.33 0 52 0.63 0.86

0.000 0.000 0..000 0..000 0.000 0.000
0-000 0.000 0.000 0 000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0 000 0 000 0.000

0..450 0 528 1,110 0 631 0.349 0.341
0..238 0.175 0.163 0.314 0.395 0.442

0.246 0.358 0.556 0.435 0.251 0..302
0.213 0.109 0.069 0.351 0.21B 0.15B

LAIERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.1193 0.1167
0.1071 0.0985

STD. DEVIATIONS

0.1263 0.1108 0,1155 0.,1038
0.0907 0..0967 0 1097 0.1209

0.1048 0.0890 0 0885 0.0832 0.0868 0:0825
0.0B47 0.0936 0.0980 0.0984 0.0969 0.1087

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0083 0.0081
0,0081 0.0077

STD, DEVIATIONS

0.0090 0.0083 0 0085 0.0078
0.0068 0.0074 0.0080 0,0085

0.0055 0.0050 0.0052 0.0047 0.0050 0.0049
0.0049 0.0049 0.0053 0.0050 0..0050 0.0054

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0..0083 0.0081
0.0081 0.0077

STD.. DEVIATIONS

0 0090 0.0083 0.0085 0..0078
0.006B 0.0074 0.0080 0.0085

0.0055 0,0050 0.0052 0,0047 0.0050 0.0049
0.0049 0.0049 0.0053 0.0050 0,0050 0.0054

F.i IIOJEC 1UIfa gp )4ice *Wdp\35S doec
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PERCOLAIION/LEAKAGE THROUGH LAYER 8

TOTALS 0.0000 0.0000
0 0000 0.0000

STE, DEVIATIONS

0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0..0000

0.0000 0.0000 0>0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONIHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0000 0.0000
0..0000 0 0000

STO.. DEVIATIONS

00000 0.0000 0..0000 0,0000
0.0000 0.0000 0.0000 0..0000

0..0000 0-0000 0.0000 0.0000 0.0000 0.0000
0 0000 0.0000 0.0000 0.0000 0.0000 0.0000

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0000 0.0000
0-0000 0.0000

STD DEVIATIONS

0..0000 0.0000 0.0000 0.0000
0&0000 0 0000 0 0000 0 0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 010000 0.0000 0.0000 0.0000 0.0000

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1955 THROUGH 2006

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 5

LATERAL DRAINAGE COLLECTED

FInomrst ifMS1anNo= MlWdSSl do

INCHES

7.30 ( 2.032)

0.000 ( 0.0000)

5.135 ( 1,1901)

1.31594 ( 0.99454)

0.09641 ( 0.05608)

0.000 ( 0.000)

0.09641 C 0.05608)

CU. FEET

79493 5

0.00

55923.12

PERCENT

100.00

0.,000

70.349

14330.568 18..02735

1049 882 1.32071

1049.8B1 1.32071
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FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH 0.00000 0.00000) 0.000 0.00000
LAYER 8

AVERAGE HEAD ON TOP 0.000 0.000)
OF LAYER 7

CHANGE IN WATER STORAGE 0.752 C 1.8036) 8189 92 10..303

* ***+++**** +****************+********* ********+***************

PFlROMCT lut1W3SPOng o teN \ P pISS-3Sdog
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***** ****t************* ************************ ****************************

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006

(INCHES) (CU. F! )

PRECIPITATION . 1.60 17424.000

RUNOFF 0.,000 0..0000

DRAINAGE COLLECIED FROM LAYER 4 0 01871 203 77544

PERCOLAIION/LEAKAGE THROUGH LAYER 5 0,000790 8.59934

AVERAGE HEAD ON TOP OF LAYER 5 0.000

MAXIMUM HEAD ON TOP OF LAYER 5 0.093

LOCAl ION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER 8

AVERAGE HEAD ON TOP OF LAYER 7

MAXIMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0..0 FEET

0 .00079

0-000000

0,.000

0 ,122

0.0 FEET

1.96

8 59934

0.00000

21385.3496

0.4325

0.0782

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

o****************************

~FWC~Ih63dir5Iflge Wona elp'S$S -
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***++*************************** **********************+************* ********

FINAL WATER STORAGE AT END OF YEAR 2006

LAYER (INCHES) (VOL/VOL)

1 2 8896 0,2408

.2

3

4

5

7

8

SNOW WATER

78.9820

7 7631

0 0051

0.0000

0.0050

0 0000

15..3720

0..1881

0.2156

0..0101

0.0000

0.0100

0.0000

0..4270

0.000

*************************************************+ *************++P********** +

F PnojECsm2ws0I~onmNolir I'aolp'SS-3S dlnm

Page 99 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 A-79



Design Analysis Variance Report ERDF Cells 7-10
October 2007

WCH-195
Rev. 0

A-80



WCH-195
Rev. 0

APPENDIX B

LEACHATE TANK CAPACITY CALCULATION - 0060-SC-T-002

Design Analysis Variance Report ERDF Cells 7-10
October 2007 B-i



WCH-195
Rev. 0

Design Analysis Variance Report ERDF Cells 7-10
October 2007 B-il



WCH-195
Rev. 0

Weaver Boos Consultants, LLC

Calculation Cover Sheet

Project Title:

Area:

Discipline:

Subject

ERDF Cells 7-10

600 Area

Civil
Leachate Tank Capacity Calculations

Job No. 14655

Calc. No. 0060-SC-T-002

Computer Program:
Computer Program Version:

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personneL Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary ESupersededi] Voided 5
Rev. Sheet Numbers Originator Checker Reviewer Approval Date

Cover - 1 sheet
Caic. - 1 sheet

AU. 1 -2 sheets Steve Niehoff Mark Sieracke Brian Horvath John Briest 7/29/2007
Total = 4 sheets

Summary of Revisions
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Date 07/09/07
Date 07/09/07

Sheet I of 1
FileNo. 2186-351-Il

Calculation No. 0060-SC-T-002

Subject Leachate Storage Tank Calculation
tI..,,Apnfnp

Objective: To verify that the existing storage tanks continue to provide the storage capacity required to meet the storage
requirement criteria specified in the design analysis.

Methods: The required leachate storage tank capacity will be based on the 25-year, 24-hour storm event for a one lined,
open cell. References a= shown below:

ERDF Cells 5 & 6 Design Analysis Variance Report (CCN 117640)
Coastuction Subcontract Drawings prepared for Delhur Industries, Inc. - Subcontract No.: 0600X-SC-

G0002. Section 13205 - Lined Bolted Steel Liquid Storage Tanks
Design Analysis (BHI-00355, Rev. 0)

Given: The following parameters are used to perform the storage tank calculations:

Area of one lined cell = 8.36 acres (Cells 7-10) (9.3551 rounded to 8.36 acres)
25-year, 24-hour storm event - 1.28 inches (from ERDF Cells 5 & 6 DAVR)
Height of existing storage tank' 812 feet
Diameter of existing storage tank 81 feet
Assume tanks are completely empty for calculating factors of safety.

Calculations: The required leachate storage volume is calculated by assuming that all of the precipitation from the 25-year, 24-
hour storm is captured in a single lined cell. This volume is calculated as shown below:

25-year, 24-hour storm event =
Area ofone lined, open cell
Volume of leachate from one open cell =

1.28 inches = 0.11 ft
8.36 acres = 363948 ft2 (uses 8.3551 acres)

38,821 ft3

The available storage volume in the each of the existing leachate storage tanks is then calculated as shown

Diameter of storage tank =
Cross-sectional area -
Maximum leachate height in tank
Volume of each storage tank =
Number of storage tanks =
Total available storage volume =

81 feet
5,153 square feet

6 feet (assume 2' freeboard in tank)
30,918 fi'

2
61,836 fi'

The factor of safety is calculated by dividing the available volume in the leachate storage tanks by the calculated
volume of leachate storage neede-

FS= 1.59
The available leachate storage tank is adequate to contain the calculated volume.

The factor of safety including the open cell plus leachate pumped from the cells: (This information was
provided WCH on 9/25/07)

Volume of leachate from one open cell=
Volume of leachate pumped from cellsw

Total Available Storage=
FS= 1.38

C ac -WW\T s,,vfudM.WEAvERBtX5t oes ctuantTwap hwryem FiL1LKI5k v

38,821 f2'
6,016 ft? As provided by WCH: 9 cets at 5.000 guvcvktcel

44,837

61,836 ft3
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Weaver Boos Consultants. LLC

Calculation Cover Sheet

ERDF Cells 7-10

600 Area

Civil
HDPE Pipe Strength Calculations

Job No. 14655

Calc. No. 0060-SC-T-003

Computer Program:
Computer Program Version:

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations. j
Committed Calculation X Preliminary ESupersededfl Voided F

Rev. Sheet Numbers Originator Check Reviewer Approval Date
Cover - 1 sheet
Calc. - 10 sheets m

0 Figures - 2 sheets
Att. 1 - 12 sheets Steve off Mark Sieracke Brian Horvath John Briest 7/29/2007
Total = 25 sheets

Summary of Revisions
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Calculaton No. 0060-SC-T-03Weaver Boos Consultants, LLC

Made By SN
ChkdfBy JB

Date 6/20/07
Date 8/01/07

Subject HDPE 6" Transducer Access Pine Calculations
H*nanFfl on, np"f" nu"

Objective: To calculate the static loads on the HDPE transducer access pipes that will be used in the bottom liner system
beneath Cells 7-10. These loads are then compared to the allowable stresses on the selected pipe.

Methods: For pipes placed in an embankment above the water table, the earth loading applied to the pipe is calculated as a
prism of soil with a width equal to the pipe diameter, and a height equal to the depth of fill over the pipe. This
loading is used to calculate the stresses on the pipe due to compression, buckling, and ring bending strain.
References are listed below:

Chevron Phillips Chemical Company LP (2003). "Performance Pipe Engineering Manual". Bulletin PP
900, September 2003.

U.S. Environmental Protection Agency (2002). "Assessment and Recommendations for Improving the
Performance of Waste Containment Systems." U.S. EPA, EPA/600/R-02/099.

Given: The transducer access pipes will consist of six-inch diameter high-density polyethylene (HDPE) pipes. The
pipes will be perforated to allow liquid to enter, and installed in the gravel drainage layer. The piping must be
designed to withstand the overlying loads, including those imposed by the final cover system. The unit weights
and thicknesses of the various earth loading layers are summarized below and in the attached figures:

Overburden Layer Thickness (if) Unit Wt (pef)
Final Cover 18 120
Waste 91 140
Operations Layer 3 130
Dreinage Layer 6.5 130
TOTAL

AppliedLoad(pst)
2,160
12,740

390
845

16,135
*Thcuness calculated to top
ofpipe.

The pipes are assumed to be constructed of high-density polyethylene Typical pipe properties are shown below:

Pipe design ratio (DR) =
Nominal pipe diameter =
Wall thickness (t) =
Pipe outer diameter (D,)=
Avg. inner diameter (D,) =
Design compressive stress (ae) =

Long-term elastic modulus (E) =
Ring buckling strain limits =
Perforation frequency =
Perforation diameter =

11
6 inches

0.602 inches
6.625 inches
5.373 inches

800 psi (from Ref. 1)
29,900 psi (from Ref. 1, assuming 60' F)

4.2% of diameter (conservative, from Ref. 1)
2 holes per foot

0.500 inches
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Calculation No. 0060-SC-T-003Weaver Boos Consultants, LLC

Made By SN-
Chkd By JB

Date 6/20/07
Date 8/01/07

Subject HDPE 6" Transducer Access Pine Calculations
anfr PnY a n linr lsoin

Calculations: Adjustmenlfor Pedorations
The prism load applied to the top of the pipe must be adjusted to account for the perforations in the pipe. The
adjusted load applied to the pipe is calculated by the following equation:

12
12 - ND,

PC = Corrected pipe loading, psf
P - Vertical load applied to pipe =
N = Perforation frequency =

D, = Performation diameter =

16,135 psf
2 holes per foot

0.500 inches

Pc = 17,602 psf

Pipe Wall Compressive Stress
When a non-pressurized pipe is confined in a dense embedment, the compressive stress in the pipe wall is
calculated by the following equation:

PcD.
c = 2881

(Chevron, 2003)

where cr - Pipe wall compressive stress, psi

P C= Corrected pipe loading =

D, = Pipe outer diameter=
t= Pipe wall thickness =

17,602 psf
6.625 inches
0.602 inches

a, = 672.6 psi

The factor of safety against wall crushing is calculated as shown below:

, = a

where FS = Factor of safety against wall crushing
a, = Long-term compressive stress design value 800 psi

FS = 1.19
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Weaver Boos Consultants, LLC Calculation No. .000-sC.-T-00

Made By SN
Chkd By JB

Date 6/20/07
Date 8/01/07

Subject HDPE 6" Transducer Access Pipe Calculations
Hanford ERDF Bottom Liner flesian

Pipe Wall Buckling
Buckling resistance increases when flexible pipe is embedded in soil, since the soil and pipe work together to
resist the buckling forces. The allowable buckling pressure on the pipe is calculated by the following equation:

P, =5.65 AWE'12(DR - )' (Chevron, 2003)

where P a = Allowable constrained buckling pressure, psi
R = Buoyancy reduction factor = I (pipe is not below water table)
B' = Elastic support factor (see equation below)
E' = Modulus of soil reaction= 3,000 psi (for well-compacted coarse bedding)
E = Pipe elastic modulus = 29,900 psi

DR - Pipe design ratio = 11

The elastic support factor B' is calculated using the following equation:

(Chevron, 2003)
B' 14( 4 05H)

where H = Soil cover depth above pipe = 118.5 feet

B' = 0.998

The allowable constrained buckling pressure can then be calculated:

488 psi = 70,279 psf

The factor of safety against wall buckling is calculated as shown below:

FS = Pc
PC

where FS = Factor of safety against wall buckling
P c = Corrected pipe loading = 17,602 psf

FS - 3.99
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calculation No. 0-""C-T-0Weaver Boos Consultants, LLC

Made By SN
ChkdBy JB

Date 6/20/07
Date 8/01/07

Subject HDPE 6" Transducer Access Pice Calculations
Hanford FRDF Rottom Liner Desis

Ring Rending Strain
Some deflection in flexible pipe is desirable to promote arching and mobilize the passive soil resistance forces
that support the pipe. The estimate deflection is calculated using Spangler's Modified Iowa Formula:

AX P KL
D, 144 2E ' I +0.061E't3 (R--) ,

AX = Horizontal deflection, inches
D, = Pipe inner diameter =

P, = Conrtcted pipe loading =
K = Bedding factor =
L = Deflection lag factor =
E = Pipe elastic modulus =

DR = Pipe design ratio =
E'= Modulus of soil reaction=

(Chevron, 2003)

5.373 inches
17,602 psf

0.1 (typical)
1.0 (recommended in Ref. 2)

29,900 psi
11

3,000 psi (for well-compacted coarse bedding)

AX= 0.32 inches

As the pipe deflects, bending strain occurs in the pipe wall. For an elliptically deformed pipe, the pipe wall ring
bending strain can be calculated using the deflection in the equation below;

A 2C (Chevron, 2003)
Dm~ D.

where a = Pipe wall strain
f = Deformation shape factor = 6.00 (conservative for non-elliptical shape)
AX = Pipe deflection= 0.32 inches

D , = Pipe mean diameter= 5.999 inches
C = Distance from outer fiber to wall centroid (see equation below)

The distance from the outer fiber to the pipe wall centroid is calculated using the following equation:

C = 0.5(1.061)

where

(Chevron, 2003)

I = Pipe wall thickness = 0.602 inches

C= 0.32

The pipe wall strain can then be calculated:

s = 3.4%
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File No. 2188-351-11
Calculation No. 006-SC-T-03

Made By SN
ChkdBy JB

Date 6/20/07
Date 8/01/07

Subject HDPE 6" Transducer Access Pipe Calculations
Hanford PRfF1nt.Tni iner lcion

The factor of safety for the wall strain is calculated as shown below:

FS =

where S = Factor of safety for pipe wall strain
c. = Allowable ring strain = 4.2% (conservative, from Ref. 1)

FS = 1.22

Conclusions: The selected pipes are suitable for the proposed application. Note that the above calculations are conservative,
particularly with respect to wall crushing and ring bending. Reference I recommends using 800 psi as a 'long-
term compressive strength design value". Other publications list a compressive strength of over 1,500 ps for
polyethylene pipe, so presumably a factor of safety is already included in the "design value" from Reference 1.
In addition, Reference I notes that 4.2% is a conservative value for non-pressure pipe, and that "high
performance polyethylene material at an 8% strain level has a life expectancy of at least 50 years."

p
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Calculation No. 006-sc-rn0Weaver Boos Consultants, LLC

Made By SN
ChkdfBy JB

Date 6/20/07
Date 8/01/07

Subject HDPE 12" Transducer Access Pipe Calculations
"Mnfnrd " PRI "" Rn""" T"iner "ls"

Objective: To calculate the static loads on the HDPE transducer access pipes that will be used in the bottom liner system
beneath Cells 7-10. These loads are then compared to the allowable stresses on the selected pipe.

Methods: For pipes placed in an embankment above the water table, the earth loading applied to the pipe is calculated as a
prism of soil with a width equal to the pipe diameter, and a height equal to the depth of fill over the pipe. This
loading is used to calculate the stresses on the pipe due to compression, buckling, and ring bending strain.
References are listed below:

Chevron Phillips Chemical Company LP (2003). "Performance Pipe Engineering Manual". Bulletin PP
900, September 2003.

U.S. Environmental Protection Agency (2002). "Assessment and Recommendations for Improving the
Performance of Waste Containment Systems." U.S. EPA, EPA/600/R-02/099.

Given: The transducer access pipes will consist of 12-inch diameter high-density polyethylene (HDPE) pipes. The
pipes will be perforated to allow liquid to enter, and installed in the gravel drainage layer. The piping must be
designed to withstand the overlying loads, including those imposed by the final cover system. The unit weights
and thicknesses of the various earth loading layers are summarized below and in the attached figures:

Overburden Layer
Final Cover
Waste
Operations Layer
Drainage Layer
Secondary Sump Gravel
TOTAL

Thickness (ft) Unit Wt. (pc) Applied Load (ps)
18. 120 2,160
91 140 12,740

3 130 390
7 130 910

0.5 130 65 "Thickness calculated to
16,200 top of pipe.

The pipes are assumed to be constructed of high-density polyethylene Typical pipe properties are shown below:

Pipe design ratio (DR) =
Nominal pipe diameter =

Wall thickness () =
Pipe outer diameter (D,) =
Avg. inner diameter (D,) =
Design compressive stress (a0) =
Long-term elastic modulus (E)=
Ring buckling strain limits =
Perfrration frequency =

Perforation diameter =

11
12 inches

1159 inches
12.75 inches

10.339 inches
800 psi (from Ref. 1)

29,900 psi (from Ref. 1, assuming 60* F)
4.2% of diameter (conservative, from Ref. 1)

2 holes per foot
0.500 inches

Page 110 of 345

V:'PROJECTna883namnChnge NotW \ltesbaons\10oVhdps pje pv kca

Design Analysis Variance Report ERDF Cells 7-10
October 2007 C-7



WCH-195
Rev. 0

Weaver Boos Consultants, LLC

SheetZofj.Q
FileNo. 2186-351-11
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Made By SN
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Date 6/20/07
Date 8/01/07

Subject HDPE 12" Transducer Access Pipe Calculations
Hanford ERDF Bottom Liner Desian

Calculations: Adjustmentfor Perforations
The prism load applied to the top of the pipe must be adjusted to account for the perforations in the pipe. The
adjusted load applied to the pipe is calculated by the following equation:

12
12- ND,

Pc = Corrected pipe loading, psf
P = Vertical load applied to pipe -
N = Perforation frequency =

D, = Performation diameter

16,200 psf
2 holes per foot

0.500 inches

Pc = 17,673 psf

Pipe Wall Compressive Stress
When a non-pressurized pipe is confined in a dense embedment, the compressive stress in the pipe wall is
calculated by the following equation:

PcD2
288t

(Chevron, 2003)

where o-.,, = Pipe wall compressive stress, psi

P c = Corrected pipe loading =
D, = Pipe outer diameter =

t = Pipe wall thickness =

17,673 psf
12.750 inches

1.159 inches

wan = 675.1 psi

The factor of safety against wall crushing is calculated as shown below:

FS =

where FS = Factor of safety against wall crushing
a, = Long-term compressive stress design value: 800 psi

FS = 1.19
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Weaver Boos Consultants, LLC Calculation No. 0060-SC-T-003

Made By SN
Chkd By JB

Date 6120/07
Date 8/01/07

Subject HDPF 12" Transducer Access Pipe Calculations
Hanford ERDF Bottom Liner Desan

Pipe Wall Buckling
Buckling resistance increases when flexible pipe is embedded in soil, since the soil and pipe work together to
resist the buckling forces. The allowable buckling pressure on the pipe is calculated by the following equation:

E
P, = 5.65 RBEI 2(DR -1)' (Chevron, 2003)

where P, - Allowable constrained buckling pressure, psi
R = Buoyancy reduction factor = I (pipe is not below water table)
B' = Elastic support factor (see equation below)
E' = Modulus of soil reaction = 3,000 psi (well-compacted coarse bedding)
E = Pipe elastic modulus = 29,900 psi

DR = Pipe design ratio= 11

The elastic support factor B' is calculated using the following equation:

1+4e(*'D )

where

(Chevron, 2003)

H = Soil cover depth above pipe = 119.0 feet

B' = 0.998

The allowable constrained buckling pressure can then be calculated:

P,,= 488 psi = 70,281 psf

The factor of safety against wall buckling is calculated as shown below:

PC

where FS = Factor of safety against wall buckling
Pc = Corrected pipe loading = 17,673 psf

FS = 3.98

Page 112 of 345

V:PROJECTS\2l8851\Chang. No c 1MalAatdOn.\10at4p pe cPI cs

Design Analysis Variance Report ERDF Cells 7-10
October 2007 C-9



WCH-195
Rev. 0

Am,

Weaver Boos Consultants, LLC

Made By SN
Chkd By JB

Date 6/20/07
Date 8/01/07

Sheet 2 of ..
File No. 2186-351-11

Calculation No, 0060-sc-T-003

Subject HDPE 12" Transducer Access Pipe Calculations
Hanford FRDF Rttom Liner Desi.n

Ring Bending Strain
Some deflection in flexible pipe is desirable to promote arching and mobilize the passive soil resistance forces
that support the pipe. The estimate deflection is calculated using Spangler's Modified Iowa Formula:

AX P, KL
2, 144 2E I 0

- + 40.061K{3 DR-i)

AX = Horizontal deflection, inches
D, = Pipe inner diameter -

P, = Corrected pipe loading =
K = Bedding factor =
L = Deflection lag factor =
E = Pipe elastic modulus -

DR = Pipe design ratio =
E' = Modulus of soil reaction =

AX =

(Chevron, 2003)

10.339 inches
17,673 psf

0.1 (typical)
1.0 (recommended in Ref. 2)

29,900 psi
11

3,000 psi (well-compacted coarse bedding)

0.63 inches

As the pipe deflects, bending strain occurs in the pipe wall. For an elliptically deformed pipe, the pipe wall ring
bending strain can be calculated using the deflection in the equation below:

AX 2C
=D D t

D.
(Chevron, 2003)

e = Pipe wall strain
fD Defonration shape factor =

AX = Pipe deflection =
D, = Pipe mean diameter=

6.00 (conservative for non-elliptical shape)
0.63 inches

11.545 inches
C = Distance from outer fiber to wall centroid (see equation below)

The distance from the outer fiber to the pipe wall centroid is calculated using the following equation:

C = 0.5(1.06t) (Chevron, 2003)

I= Pipe wall thickness = 1.159 inches

C = 0.61

The pipe wall strain can then be calculated:

6 = 3.5%
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Calculation No. 0060-SC-T-003Weaver Boos Consultants, LLC

Made By SN
Chkd By JB

Conclusions:

Date 6/20/07
Date 8/01/07

Subject HDPE 12" Transducer Access Pipe Calculations
Harford ERDF Bottom Liner Desien

The factor of safety for the wall strain is calculated as shown below:

FS =
S

where FS = Factor of safety for pipe wall strain
6,, = Allowable ring strain = 4.2% (conservative, from Ref. 1)

FS = 1.21

The selected pipes are suitable for the proposed application. Note that the above calculations are conservative,
particularly with respect to wall crushing and ring bending. Reference I recommends using 800 psi as a 'long-
term compressive strength design value". Other publications list a compressive strength of over 1,500 ps for
polyethylene pipe, so presumably a factor of safety is already included in the "design value" from Reference 1.
In addition, Reference I notes that 4.2% is a conservative value for non-pressure pipe, and that "high
performance polyethylene material at an 8% strain level has a life expectancy of at least 50 years."
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a division of Chevron Phillps Chemical Company LP
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NERFORMANcEPIPE
A Division OF CHEVRON PHILLIPS CHEMICAL COMPANY LP

The Performance Pipe
Engineering Manual

First Edition

All rights ieserved. This publication is fully protected by copyright
and nothing that appears in it may be reprinted, copied or otherwise
reproduced by any means including electronic media, either wholly
or in part, without the express written permission of Performance
Pipe, a division of Chevron Phillips Chemical Company LP.

NOTICE. This publication is for Informational purposes and is
intended for use as a reference guide. It should not be used
in place of the advice of a professional engineer. This
publication does not contain or confer any warranty or
guarantee of any kind. Performance Pipe has made every
reasonable effort towards the accuracy of the information
contained in this publication, but it may not provide all
necessary Information, particularly with respect to special or
unusual applications. This publication may be changed from
time to time without notice. Contact Performance Pipe to
ensure that you have the most current edition.

DRIScOPUX

Performance Pipe, a division of
Chevron Phillips Chemical Company LP

P0 Box 269006
Plano, TX 75026-9006

Phone: 800-527-0662
Fax: 972-599-148

Perfotwance Pipe Engineering Manual: Preface
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Table 5-1 Typical Elastic Modulus for DrfiscoPlex PE 3408

Load Duratio-n ._ Elastfi Moduaf. 1000psi (M). at Tempmre,'F("C)M
-20(-29) 0(-18) 40(4) 60(16) 73(23) 100(38) 120 (49) 140(60)

Shora-1em 300.0 260.0 1700 130.0 110.0 100.0 650 500
(2069) (1793) (1172) (896) (758) (690) (448) (345)

l0h 140.8 122.0 798 610 575 469 305 235
(971) (841) (550) (421) (396) (323) (210) (162)

100h 125.4 108.7 710 543 51.2 419 272 209
(865) (749) (490) (374) (353) (288) (188) (144)

1000I 107.0 928 60.7 464 43.7 357 232 178
(739) (640) (419) (320) (301) (246) (160) (123)

1 930 806 527 40.3 380 310 202 15'5
_ _ y (641) (556) (363) (278) (262) (214) (139) ("0)

10y 77A 67.1 43.9 335 316 258 68 12.9
(534) (463) (303) (231) (218) (178) (116) (89)

50y 69.1 59.9 39.1 29.9 282 230 15.0 11.5
1 (476) (413) (270) (206) (194) (159) (103) (79)

f Typical values based mn ASTM D 638 testing of molded plaque material specimena.

Controlling Expansion and Contraction
Black polyethylene pipe on the surface or above goade and exposed to the sun can absorb solar
energy, The resulting pipe temperatures can be greater than the air temperature. To help
reduce temperature changes resulting solar heating of a piping system, the pipo may be shaded
or placed in a location that receives less direct sunlight.
The effects of thermal expansion and contraction on a piping system can be controlled in
several ways, Including
o Lateral deflection expansion loops (snaking the pipe)
o Anchor and guide the pipe
" Conventional Expansion loops
o Expansion joints (non-pressures systems only)
o Burying pipes

Lateral Deflection Expansion
Loops

The simplest installation involves stringing pipe
between end point anchor structures. If the pipe
is simply laid in a straight line between the end
anchors the pipeline anchoring structures must
be capable of handling potentially high thermal
contraction thrust loads during temperature
decrease, and during temperature Increase, the
maximum compressive thrust Is the force
required to cause lateral deflection at which time
the compressive stress and end thrust will then

Bullen: PP 900
ook 2 - chapter 5 Page s

Figure 5-1 Lateral Deflection

Lateral Deflection

LenPth 9tof3
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Constrained Pipe Wall Compressive Stress
When a non-pressurized pipe that Is confined in a dense embedment Is subjected to a radially
directed soil pressure, a circumferential, compressive thrust occurs in its wall. This is similar to
the thrust force that occurs within the wall of a ring when it is squeezed. This thrust creates a
ring (or hoop) compressive stress within the pipe wall. This is similar to a hoop tensile stress
from internal pressure, but compressive stress acts in the opposite direction.
As is often the case, the radial soil pressure that causes compressive stress Is not uniform.
However, for convenience In calculating wall compressive stress, radial soil pressure is
assumed to be uniform and equal to the vertical soil pressure at the crown of the pipe.

With buried pressure pipe, internal pressure may be greater than the radial external pressure
applied by the soil This results in a tensile stress rather than a compressive stress in the pipe
wall. Thus for pressure pipe, compressive wall stresses are normally not considered This can
be verified by comparing intemal pressure hoop stress to wall compressive stress.
When subjected to a uniform radial soil pressure, the compressive stress in the pipe wall is:

DrIscoPlex' OD controlled pipe:

s 8 (7-23)

DriscoPlex' 2000 SPIROLITE' pipe:

3 P(7-24)288 A

Where
PT = vertical load applied to pipe, lb/It2
S = pipe wall compressive stress, IbAn 2

Do = pipe outside diameter, In
t = pipe wall thickness, in
A = pipe wall profile average cross-sectional area, inafin

Because arching commonly occurs for entrenched pipe, the modified arching load rather than
the prism load is used to determine the vertical soil pressure at the pipe crown

The pipe wall compressive stress should be compared to an allowable material stress value that
should be determined by testing The recommended, long-term compressive strength design
value for DriscoPlex"' polyethylene pipe is 800 lb/in2.

Example 7-9
Find the pipe wall compressive ring (or hoop) stress in a DriscoPlexm 2000 SPIROLITE* 36"
Class 100 pipe buried under 18 ft of cover The ground water level is at the surface, the
saturated weight of the insitu silty-day soil is 120 lbs/It' and the trench width equals the pipe
diameter plus 3 ft.
Solution: Determine the modified arching load using Formula 7-5. The arching coefficient from
Formula 7-7 or from Figure 7-3 is

F = 0 83

Bulletin: PP 900
Book 2. Chapter 7 Page 102
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For a constant water table above the pipe, Table 5-1 indicates a 50-year, 73* F modulus of
28,200 lblin2, thus Formula 7-28 yields

(24)(28,200)(0.124) 679 mu,,2
FA=(1.-0.452)(26*) =67 tln

Assuming 5% ovality and a 2 to I safety factor, fo from Figure 7-14 is 0.64. Formula 7-30 yields

P = (0.64)(679) = 2 17 blin2 = 5 0ftH202
Flooding conditions are occasional happenings, usually lasting a few days to a week or so..
From Table 5-1, 1000 hours (41.6 days) is about twice the expected flood duration, so a value
of 43,700 Min' provides about a 2 to 1 safety margin. Solving as above,

p (24)(43700)(0.124) = 10 44 lblin2
(1-0 45 2X253 )

P=(064)(1044)=6.68lbain2 =164ftH2O

Constrained Pipe Wall Buckling
Buckling resistance is increased when flexible pipe is embedded in soil The soil and pipe
couple together to resist buckling forces. A vertically applied thrust force causes the pipe to
widen horizontally, but horizontal pipe deflection Is restrained by the embedment soil, thus the
pipes critical buckling pressure increases. A pipe/soil interaction occurs when the depth of cover
is sufficient to mobilize soil support. A publication by the American Water Works Association,
AWWA C-950, indicates that at least fou. feet of cover is needed to mobilize soil support.
AWWA C-950 provides a design equation for buckling of a buried plastic pipe. The following
constrained pipe buckling equation is applicable to DriscoPlex" OD controlled and DriscoPlex
2000 SPIROLITEO pipe.
For OD Controlled Pipe

P 565 B'E'- - (7-32)y-IR 12(D)?-1)3

For DriscoPlex- 2000 SPIROLITE* Pipe

PR = RB' (7-33)

Where terms are previously defined and

Rwc = allowable constrained buckling pressure, Iblin2

N = safety factor
R = buoyancy reduction factor

R =1-033 (7-34)
-H

H' = groundwater height above pipe, ft
H = cover above pipe, ft

Bulletin: PP 900
Book 2 - Chapter? Page 100
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B' = elastic support factor

+4 
(7-35)

E' = soil reaction modulus, Iblin2 (Table 7-7)
The designer should apply a safety factor appropriate to the application A safety factor of 2 0
has been used for thermoplastic pipe.
The allowable constrained buckling pressure should be compared to the total vertical stress
acting on the pipe crown from the combined load of soil and groundwater or floodwater It is
prudent to check buckling resistance against a groundwater level for a 100-year-flood. In this
calculation the total vertical stress is typically taken as the prism load pressure for saturated soil,
plus the fluid pressure of any floodwater above the ground surface.

Example 7.11
Find the allowable buckling pressure for a DriscoPiex" 2000 SPIROLITE* 36" Class 100 36"
pipe, installed in compacted soil embedment having an E' of 2000 lblin2 Determine If Class 100
pipe is sufficient for an applied load from 18 feet of cover and ground water to the surface.

Solution: Solve Formula 7-33 using Formulas 7-26, 7-35, 7-34 and Table 5-1 DrIscoPlexC
2000 SPIROLITE* pipe dimensions and properties are published in Bulletin PP-401. For
DriscoPlex"' 2000 SPIROLITE" 36" Class 100 pipe, I is 0.171 in'An, and Z is 0 58 in. Solve for
terms D0, B', and R

Dfu =36+2(0.58)=37.16in

17 - 0446

R =1-033 = 0 8718

Under a 100-year-flood condition, soil cover, H, and floodwater height, H are both 18 feet

From Table 5-1, E is 28,200 lblin2 for 50 years at 73" F. A common practice is a safety factor of
. Solving Formula 7-32,

5.65 (.67)(044)(2000)(28,B00)(.171)
2 (37 16)3

Pm =21 17lbWi in2 = 3051 i I 2

The load applied to the pipe is found using the prism load, Formula 7-1
(In this example, the specified soil reaction modulus, E', is an empirical value that was
developed using prism load rather than arching load methods. Therefore, the prism soil load
must be used. If a soil reaction modulus value is developed using arching or modified arching
methods, then soil loads should be calculated using the appropriate method See discussions
on Soil Reaction Modulus and Vertical Soil Pressure)

P,=(120)(18)=2160 bjft2

Bueatin: PP 9W0
Book 2 - Chapter 7 Page 107

Page 122 of 346

Design Analysis Variance Report ERDF Cells 7-10
October 2007 C-19



WCH-195
Rev. 0

The allowable buckling stress, Pm. Is greater than the applied load pressure, PE, therefore,
Class 100 pipe is satisfactory for this installation.

Ring Deflection
Some vertical pipe deflection is desirable to promote arching and to mobilize the passive soil
resistance forces that support the pipe However, deflection may affect other pipe or system
performance areas, such as pipe material long-term strain capability, pipeline hydraulic capacity
and compatibility with cleaning equipment. In DriscoPlex"' 2000 SPIROLUE pipe, bell-and-
spigot joint sealing capability may be affected by excessive deflection
The two components of buried pipe deflection are construction deflection and service load
deflection. Construction deflection occurs during shipping and handling and placing embedment
around the pipe up to the pipe crown. Construction deflection incorporates all forces acting on
the pipe up to the point where backfill is placed above the pipe. Service load deflection occurs
from backfill placement above the pipe and from applied surcharge loads. The deflection
observed in a buried pipe after the completing an Installation is the sum of construction
deflection and service load deflection.

Several methods are available for determining flexible pipe deflection from earth loads and
surcharge loads. Historically, Spangler's Modified Iowa formula has been used to find the
deflection of plastic pipes Other methods include closed form solutions, and numerical methods
such as finite element solutions. Alternatives to Spangler's formula may give more accurate
values, but they usually require more precise information on snil and pipe properties. Therefore,
these methods are not as commonly used as Spangler's Modified Iowa formula.
Spangler's Modified Iowa Formula can he written for DriscoPlex" 2000 SPIROLITE pipe as:

AX -P, K__ (7-3_)

, 144 I.24(RSC)+ 061 E (7-36)

And for DriscoPlex" OD controlled pipe as:

=X -- KL
D, 144 2E 1(i (7-7)

T 3DR-1 +0061C

Where
AX = horizontal deflection, in
D, = inside diameter, in
Pr = pipe crown vertical pressure, bit2

K = bedding factor, typically 0 1
L = deflection lag factor
E' = soil reaction modulus, lb/in2

E = elastic modulus, Ib/1n 2 (Table 5-1)

Buahn: PP 900
Book 2 -Chapter 7 Page 108
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%Deflection -. (100)=.(100) (7-38)
D, D,

Dr = mean diameter, in (Formula 7-26 or 7-27)

Soil Reaction Modulus, E'
The soil reaction modulus, E', is an interactive modulus representing the support or stiffness of
the embedment soil in reaction to lateral pipe deflection under load. It is dependent on both soil
and pipe properties, so there are no convenient laboratory tests to determine the soil reaction
modulus for a given soil.
For the most part the modulus must be determined empirically, that is, it must be found by
measuring the deflection of a buried pipe, then substituting that value into Spangler's formula
and back-calculating
Table 7-7 presents soil reaction modulus values from an extensive field study for the Bureau of
Reclamation performed by A. Howard. These values for soil reaction modulus are commonly
used In flexible pipe design.
Howard noted deflection variability along the length of a typical pipeline. To determine maximum
deflection, variability should be accommodated by reducing the Table 7-7 E' value by 25%, or
by adding the deflection percentage given in Table 7-7.
As cover depth increases, so does the earth pressure on the embedment material. Both
horizontal and vertical pressures exist in a soil mass, but unlike water, these pressures are not
normally equal to each other As the enveloping or confining pressure Is Increased on a granular
material, soil grains are held together more tightly, and the entire system stiffens. J. Hartley and
J. Duncan published a study of soil reaction modulus variation with depth Their recommended
soil reaction modulus values are presented in Table 7-8, and should be considered when cover
depth is less than 20 feet.
The vertical soil pressure exerted on a buried flexible pipe is typically equal to the Marston load.
However, Howard's Bureau of Reclamation E' values assumed that the pipe was subjected to a
prism load, which means that soil arching is incorporated in Howard's E' values When using
Table 7-7 or Table 7-8, the prism load should be used.
The soil reaction modulus represents the stiffness of the soil surrounding the pipe In Tables 7-7
and 7-8, E' values are given for the embedment material. However, when the insitu trench soil
is highly compressible (marsh clay, peat, saturated organic soils, eta) compared to the
embedment around the pipe, the embedment soil may not develop the E' values presented in
the tables, resulting in pipe deflection greater than the design prediction. Increasing trench
width, thereby increasing the width of embedment soil around the pipe, can minimize the effect
of highly plastic insitu trench soil
Janson recommends the use of the short-term pipe elastic modulus value in Spangler's
equation. The concept is that soil settlement around the buried pipe occurs in discrete events as
soil grains shift or fracture.. Once movement occurs, soil arching redistributes the load, and no
further deflection occurs for that event. Since these load increments are felt like impulse loads,
the pipe resists them with its short-term elastic modulus.

Bullein: PP 900
Book 2- Chapter 7 Page 109
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Table 7-7 Bureau of Reclamation Average E' Values for Iowa Formula (initial Deflection)

E' for Degree of Bedding Conpactin, /tsr'
Moderate

Soil type - pipe bedding matedl (Unified Slight (48%-95% High
Classwncatin)t Dump (<85% Proctor Prnxtor (>95% Proctor

<40% relative 40%-70% >70% relative
density) r/alive density)

density)
Fine-gaired soils (LL)'50)* No data available; consult a competent solls engineer; otherilse, use

Soils with medurn to high plasilyF=
CH, ASH. OH-MU

Fine-grained soils (L.L<50)
Soils with medium to no plaftiy 50 200 400 1000CL, ML, CL-ML, with <25% coanwe grained

parickes
Fine-grated sofis (LL<50)

Soils with medium to no plashoiefy
CL, MI. CL-ML, with >25% coarse gre/ned

pericles 100 400 1000 2000
Coarse-graned soils witrh nes

GM, GO. SM, SCO
contains >12% Tes

Coarse-grained soils with /iltle or no fines
GW, GP SW SPO 200 1000 2000 3000

contaIns <12% fines
Crushedrock 1000 3000 3000 3000

Auayin laterms of percentage 2% 12% ±1% k0.5%
deflecton V ____

t ASTM D 2487; USBR Designation E-3. t LL Liquid limit. 0 Or any borderline soil beginning with one of these
symbols, i.e. GM-GC. GC-SC VFor ±1% accuracy and predicted defection of 3%, acLtual deflection would be
between 2% and 4%.
Note - Values applIcable only for fills less than 50ft (15 m) No safety factor included in table values. For use in
predicting initial deflections only; appropriate Detection Lag Factor must be applied for tong-term defiections. If
bedding falls on the borderline between two compaction categories, select the lower E' value or average the two
values. Percentage Proctor based on laboratory meximum dry density from test standards using 12.500 A-lbie
(598,000 Jft) (ASTM 0 698. AASHTO T-99. USSR Designation E-l1). Ibn' 6.895 kPa.

Table 7-8 Duncaun-Hsrttey Soil Reaction Modulus

Depth of E' for Standard AASHTO Relative Cdnpaction, IbFn2
Coverit 8% 9D% 95% 100%

Fine-grained soils M-5 500 700 1000 1500
with <25% sand 5-10 600 1000 1400 - 2000

content 10-15 700 1200 1800 2300
(CL, ML, CL-ML) 15-20 800 1300 1800 2600

0- 600 1000 1200 19W0
Coarse-grained soils 5-0 900 1400 1800 2700wit fines

ISM,SC) 10-15 1000 1500 2100 3200
15-20 1100 1600 1400 3700

0-5 700 1000 1600 2500
Coarse-grained soils 5-10 1000 1500 nos m3n
With litleor noiAre -. 220 3300__ - ______

(SP, SW P G; IS 1060 1600 2400 3800
5.20 1100 1700 2500 3800

Bulletin: PP 900
Book 2 - Chapter 7 Page 110
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DriscoPlex" 2000 SPIROLITE* pipe is manufactured to ASTM F 894, which states that profile
pipe designed for 7 5% deflection will perform satisfactorily when installed in accordance with
AS TM D 2321. Deflection is measured at least 30 days after installation

Manufacturing processes for DriscoPlex" 2000 SPIROLITE* and DriscoPlex' OD controlled
pipe differ Deflection limitations for 0D controlled pipe are controlled by long-term material
strain

Ring Bending Strain
As pipe deflects, bending strains occur in the pipe wall. For an elliptically deformed pipe, the
pipe wall ring bending strain, E, can be related to deflection:

&X 2C
D= (7-39)

Where
E = wall strain
fu = deformation shape factor

AX = deflection, in
D, = mean diameter, in
C = distance from outer fiber to wall centroid, in

For DriscoPlex" 2000 SPIROLT EE pipe
C =h-z (740)

For DriscoPlex" OD Controlled pipe

C = 0 5(1 06t) (7-41)

Where
h = pipe wall height, in
z = pipe wall centroid, in
t - pipe minimum wall thickness, in

For elliptical deformation, fo = 4.28. However, buried pipe rarely has a perfectly elliptical shape
Irregular deformation can occur from installation forces such as compaction variation alongside
the pipe To account for the non-elliptical shape many designers use fo 6.0

Lytton and Chua report that for high performance polyethylene materials such as those used by
Performance Pipe, 4.2% ring bending strain is a conservative value for non-pressure pipe.
Jansen reports that high performance polyethylene material at an 8% strain level has a life
expectancy of at least 50 years

When designing non-pressure heavy wall OD controlled pipe (DR less than 17), and high RSC
(above 200) DriscoPlex" 2000 SPIROLITE pipe, the ring bending strain at the predicted
deflection should be calculated and compared to the allowable strain.

In pressure pipe, the combined stress from deflection and internal pressure should not exceed
the material's long-term design stress rating Combined stresses are incorporated into Table 7-
9 values, which presumes deflected pipe at full pressure At reduced pressure, greater
deflection is allowable.

Bulletin: PP 900
Book 2 - chapter 7 Page 112
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APPENDIX D

EXCAVATION SLOPE STABILITY - 0060-SC-T-004

Design Analysis Variance Report ERDF Cells 7-10
October 2007 D-i



Design Analysis Variance Report ERDF Cells 7-10
October 2007

WCH-195
Rev. 0

D-ii



WCH-195
Rev. 0

Weaver Boos Consultants, LLC

Calculation Cover Sheet

Job No. 14655

Caic. No. 0060-SC-T-004600 Area

Civil

Subject Excavati
Computer Program: XSTABL
Computer Program Version:

)n Slope Stability

5.02

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary flSuperseded[] Voided F]
Rev. Sheet Numbers Ongipator Checker Reviewer pproval Date

Cover- I sheet 9a4.
0 Ca c. - 19 sheets

Chris Bosy Mark Sieracke Brian Horvath John Briest 7/29/2007
Total = 20 sheets

Summary of Revisions
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i[e206 - Fol Worth TX76109 -(617)735-9770

A - Griffth, IN 4319 * (219) 923-9609
- Naperville. IL 60553 - (630) 717-4643

[la - South Band IN 46601 - (574)232-4826
- Springfield, IL 62702 - (217) 787-0290

to 202 * St LouiS MO 63102 - (314) 62-$140
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MI-00355
R 00, Vol, I

GK] ISuect Stabifty Analyss of Excavated Slopes
Job No.: 943-1215 Medeby: SGH ate: 1/31/95
Ret Checked:Q ,. Sheet L of t

Reviewed:

CALCULATIONS: - Detennine the Input Pamameters

- Soil Characteristics and Properties

Them are three sol types to consider In the analysis:

Sol Type 1: Structural FI
Use a moIstI density of 125 pct. 4--
Use a cohesion of 0 pat
Use a friction angle o*38 degrees. 4E-

Friction angle based On laboratory tests of similar
material for the N'rra-onff facility (see reference 2).

Alo, see Fill Specifications: Fi shall be compacted to 95%
of Modfiled Proctor, dry unit weight =1 15-120 pcf. Using
Figure 3.7 from reference 5, and using a minimum relative
density of 76%, a friction angle of 38 degrees is reasonable
for this material.

So Type 2: Loose to medium dense upper Eolian Deposit (SAND),
little gravel

Use a molst density of 125 pc
Use a cohesion of 0 pal
Use a friction angle of 38 degrees -

Friction angle based on laboratory tests of similar
material for the Nonflrag-Off facility (see reference 2).

Also, see boring logs forwalls 699-35-8 and 699-45-69B
for Solls Infmalion, AN nalrial has N values greater than
50. From chart, reference 6, bike a minknurm relative density
of 90%, and trorn Figure 3.7 from reference 5 a frcton
angle of 38 degrees Is reasonable for this material,

KE r#G CG No.
Reference: BHl, (1995), *Design Analysis - construction of f-296 knvironsental Restoration
Disposal Facility", prepared by Golder Associates for sHi, BmI-00355, Rev.co, Vol 1, June 1995
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CGo 
ld 

e rAssociates

CALCUL-Al10NS: (cont.)

ISubject Stability AnalysIs of Excavated Slopes
Job No.: 943-1215 Made by: SGH Date: 1131/95
Ret: Checked: . Sheet 3 of 1RevIewed:- q

- Determine the Input Parameters (cont.)

Soil Type 3: Dense to very dense fine to coarse SAND.
Use a moist density of 125 pcf d--
Use a cohesion of 0 psi
Use a friction angie of 38 degrees.

Friction angle based on laboratory tests of similar
material for the Non-Drag-Off facility (see reference 2)

Also, see boring logs for wells 699-35-68 and 699-35 69B
for soils information. All material has N values greater than
50 From chart, reference 6Bitake a minimum relative density
of 90%. and from Figure 3.7 from reference 8, a friction
angle of 38 degrees Is reasonable for this material.

- Seismic Accelerations,

For dynamic analysis, se 0.12 a the horizontal acceleration.
(see "Sideslope liner Seltability" analysis, part of this package)

Groundwater (see reference7)

The uppermost aquifer in ERDF area has a maximum
elevation of approximate 5 I MS The maximum depth of
ERDF excavation is apprO I8 it MSL Therefore, groundwater is
almost 200 ft below the ERDF and will not adversely effect the slope
stability at the ERDF.

- Run the analysis

The analysis was performed using XSTABL The output files and
graphical representations of the critical falure surface and factor of
safety are provided In this calculation. In summary:

Section A Minimum Factor of Safety:

Section B Minimum Factor of Safety:

Static =
Dynamic =

Static =
Dynamic =

22
1.6

12
0.9

~14.) 3
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XSTABL File: SECTASTA 1-21-95 10:09
BHI-00355
Rev 00, Vol 1

4lf o/n -

* X S T A B L *
*

Slope Stability Analysis
using the

Method of Slices

Copyright (C) 1992 6 94
Interactive Software Designs, Inc.

Moscow, ID 83843, U.S.A.

All Rights Reserved

t

*

*
*
*

* Ver. 5.007a 94 A 1319 *

roblem Description : ERDF - DEFII ITIVE DESIGN

SEGMENT BOUNDARY COORDINATES

6 SURFACE boundary segments

segment x-left y-left x-right y-right
No. (ft) (ft) (ft) (ft)

1
2
3
4
5
6

.0
118.8
226.8B
262.8
334.4
363.1

656.4
660.0
696.0
706.0
731.9
729.3

118.8
226.8
262.8
334.4
363.1
486.9

660.0
696.0
706.0
731.9
729.3
726.8

Soil Unit
Below Segment

3
3
2
1
1
1

2 SUBSURFACE boundary segments

Segment x-left y-left x-right y-right
No. (ft) (ft) (ft) (ft)

1
2

262.8
226.8

706.0
696.0

486.9
486.9

706.0
696.0

Soil Unit
Below Segment

2
3

ISOTROPIC Soil Parameters

3 Soil uni pacified

Soil Unit Weight Cohesion Friction Pore Pressure water
Unit Moist Sat. Intercept Angle Parameter Constant Surface

No. (paf) (pcf) (psf) (deg) Ru (psf) No.

IL of 345
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125.0 125.0
125.0 125.0
125.0 125.0

.0

.0

.0

;B.B 1c.00, V6l. 
1

38.0) .000
'6S -.10 .000
'38.00 .000

-4d021
.0
.0
.0

of 42.
0
0

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

2000 trial surfaces will be generated and analyzed.

2 Surfaces initiate from each of1000 points equally spaced,
along the ground surface between x - 11.7.0 ft

and x = 300.0 ft

Each surface terminates between
and

x . 335.0 ft
x . 435.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y - 600.0 ft

* * *** DEFAULT SEGMENT LENGTH SELECTED BY XSTABL ****

7.0 ft line segments define each trial failure surface.

ANGULAR RESTRICTIONS

The first segment of each failure surface will be inclined
within the angular range defined by :

Lower angular limit
Upper angular limit

-45.0 degrees
(slope angle - 5.0) degrees

Factors of safety have been calculated by the

* * * ** SIMPLIFIED BISHOP METHOD * * ***

The most critical circular failure surface
is specified by 15 coordinate points

Point
No.

1
2
3

x-surf
(ft)

245.78
252.68
259.54

SISID

y-surf
(ft)

701.27
702.46
703.81

Design Analysis Variance Report ERDF Cells 7-10
October 2007
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PROJUT EROF BOREHOLE LOG BORIG NO. 99-55-086

SHEET.F-L

BORING LOCATION NORTH 3539 GROlmS ELEVAIION: 713.9 FEET NG DATE, 4/26/94

DRILLING METHOD AND EQUIPMENTt HOLLOW STEM AUGER, B--57 DRIL LO EO LA. JOHNSON
DRILLIG CONMTDACRo OHECXED: EDWARD C RAFUSE
DRILERt D. ROSSMAN ATh1 4/27/94

SIL PROFILE SAMPLES FV"",M" NS PIEZOMIEER
GRAPHIC

U BLOWS r" Ip2p 30 40 M ;

DESCRIPTION 10 Pa. N WAn 00NT rnR WATER
a om,, LEVEL

Yellowish Brown, Slightl
Moist Fine to Medium KAN

Z-5 with Some Coarse Sand

Co act, Dark Olive Gray, U so/ct
MOiT,. Medium to Coarse
SAND, Trace Silt

-15

-20 - S AC/ -

Dense to Very Dense, Light 55 Mynr as
Yellowish Brown, Fine to

25 Medium SAND

--30 57/?5
Very Dense, Laht Brownish V- -
Gray, Dr Me um to ..
Course D

-35.

Very Dense, Pole Brown /O' 0
Dry; Fin, to Medium SAND.
Trace Silt

Z.45

Verye Dense, Pole Yellow. - 13
Medium to Course SAND - r

BOtTOM OF BOREHOLE
55 AT 52..4 FEET

6D

65

70

JbSFE,C-rc NO.

Design Analysis Variance Report ERDF Cells 7-10
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HSSR. 6-22-07 12:52

CELLS 7 AND 8-NORTH EXC. STAT REVISEb

10 most critical surfaces, MINIMUM BISHOP FOS = 2.336

---------------------------- w1
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XSTABL File: HSSR 6-22--07 12:52

* X S T A L

* Slope Stability Analysis *
* using the *
* Method of Slices *
*

* Copyright (C) 1992 - 2006 *
* Interactive Software Designs, Inc. *
* MOSCOW, ID 83843, U.S..A. *
*

* All Rights Reserved *

* Ver. 5.208 96 - 1477 *

Problem Description ; CELLS 7 AND 8-NORTH EXC. STAT REVISE b

SEGMENT BOUNDARY COORDINATES

3 SURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit
No. (ft) (ft) (ft) (ft) Below Segment

1
2
3

.0
150.0
400.0

652.0
646.0
730.0

150.0
400.0
500.0

646.0
730.0
730.0

a
1
1

ISOTROPIC Soil Parameters

1 Soil unit(s) specified

Pore Pressure
Parameter Constant

Ru (psf)

1 125.0 125,0 .0 38.00 .000

I Water surface(s) have been specified

Unit weight of water = 62.40 (pef)

Water Surface No. 1 specified by 2 coordinate points

Design Analysis Variance Report ERDF Cells 7-10
October 2007
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Soil
Unit

No.

Unit
oist
(pcf)

Weight
Sat.

(pcf)

Cohesion
Intercept

(psf)

Friction
Angle
(deg)

Water
Surface

No..

.0 0

Page 140 of 345 A-

D-12



WCH-195
Rev. 0

*************** ******************
PHREATIC SURFACE,

* ** **** ** ** ***** ****** **** *** *** **

Point
No..

1
2

x-water
(ft)

.00
500.00

y-water
(ft)

444.00
444.00

-- WARNING ------------- -------------------------------------
Water surface number 1 has been defined but is not
used by any soil unit. The analysis will IGNORE
water surface # 1. Please make sure that this
assumption is consistent with your subsurface model.

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

2000 trial surfaces will be generated and analyzed.

2 Surfaces initiate from each of1000 points equally spaced
along the ground surface between x . .0 ft

and x = 275.0 ft

Each surface terminates between
and

x = 275.0 ft
X= 500.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = ..0 ft

* * * * * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * *

8.0 ft line segments define each trial failure surface.

ANGULAR RESTRICTIONS

The first segment of each failure surface will be inclined
within the angular range defined by :

Lower angular limit
Upper angular limit

-45.0 degrees
(slope angle - 5.0) degrees

Page 141 of 345
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Factors of safety have been calculated by the

* * * * SIMPLIFIED BISHOP METHOD * * * * *

The most critical circular failure surface
is specified by 22 coordinate points

Point
No,

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

x-surf
(ft)

221.32
229.11
236.88
244.64
252.37
260.08
267..78
275.45
283.10
290.73
298.33
305.91
313..47
321.00
328.50
335 .98
343.43
350.,85
358,24
365.60
372.93
378.23

y- surf
(f t)

669.96
671.78
673 , 68
675.65
677.69
679.81
682.00
684.27
686.60
689.02
691.50
694.06
696.69
699.39
702.17
705.01
707.93
710.92
713.,98
717.11
720.31
722.68

**** Simplified BISHOP FOS = 2..336

The following is a summary of the TEN most critical surfaces

Problem Description : CELLS 7 AND 8-NORTH EXC. STAT REVISE

FOS Circle
(BISHOP) x-coord

(ft)

2.336
2.340
2.341
2.341
2.343
2,343
2..345
2.351
2.351
2.352

35.47
113.95
17,18

142.32
180.64
51.70

206.84
112.42
-12.13
88.86

Center
y-coord

(ft)

1482..95
1155.66
1345.57

988.30
914.51

1301.74
849.05

1185.23
1580.63
1087.60

Radius Initial
x-coord

(ft) (ft)

833.96
498.18
710.83
329.44
246.89
658.65
176.00
529..61
947.,01
443.85

221.32
214.99
159.11
207.83
227.93
177.28
239.76
200.67

Terminal
x-coord

(ft)

378.23
327.97
324.58
284.95
289.18
341.93
284.97
357.34

Resisting
Moment
(ft-lb)

3.509E+07
1.310E+07
4.126E+07
4.161E+06
2.075E+06
4.0728+07
8.214E+05
3.517E+07

160.21 404-07 1.4625+08
160.76 295.98 Page2 07
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HSDR 6-22-07 12:57

CELLS 7 AND 8-NORTH EXC. DYNAM REVIS=b

800 10 most critical surfaces, MINIMUM BISHOP FOS =
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XSTABL File: HSDR 6-22-07 12:57

**+*************************************

* X ST A BL *

Slope Stability Analysis
using the

Method of Slices

Copyright (C) 1992 - 2006
Interactive Software Designs, Inc.

Moscow, ID 83843, U.S.A.

All Rights Reserved

* Vex. 5.208 96 - 1477 *

Problem Description t CELLS 7 AND 8-NORTH EXC. DYNAM REVISED>

SEQMENT BOUNDARY COORDINATES

3 SURFACE boundary segments

Segment x-left y-left x-zight y-right
No. (ft) (ft) (ft) (ft)

ISOTROPIC Soil Parame

1 Soil unit(s) speci

Unit eight
Moist Sat.
(pef) (pcf)

652.0
646.0
730.0

texs

fied

Cohesion
Intercept

(psf)

.0

150.0
400.0
500.0

Friction
Angle
(deg)

38.00

646.0
730.0
730.0

Pore Pre
Parameter

Ru

.000

Soil Unit
Below Segment

1

1

ssuxe Water
Constant Surface
(psf) No.

.0 0

1 Water surface(s) have been specified

Unit weight of water - 62.40 (pcf)

Water Surface No. 1 specified by 2 coordinate points
Page 145 of 345
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1
2
3

.0
150,0
400.0

Soil.
Unit

Io.

1 125.0 125.0
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PEREATIC SURFACE,

Point
No.

2

x-water
(ft.)

.00
500.00

y-water
(ft)

444.00
444.00

-- WARNING -------------------------------------------------
Water surface number 1 has been defined but is not
used by any sail unit. The analysis will IGNORE
water surface # l. Please make sure that this
assumption is consistent with your subsurface model.

A horizontal earthquake loading coefficient
of .120 has been assigned

A vertical earthquake loading coefficient
of .000 has been assigned

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

2000 trial surfaces will be generated and analyzed.

2 Surfaces initiate from each ofl000 points equally spaced
along the ground surface between x - .0 ft

and x = 275.0 ft

Each surface terminates between
and

275.0 ft
500.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

I

0

C-4,

CD

0l
C
It

CD
C

(4)

-

CD.
C o0 L

(.)
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Lower angular limit -45.0 degrees
Upper angular limit (slope angle - 5.0) degrees

Factors of safety have been calculated by the

* * * * * SIMPLIFIED BISHOP METHOD * * * * *

The most critical circular failure surface
is specified by 22 coordinate points

Point
No-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

X-surf
(ft)

221.32
229.11
236.88
244 64
252.37
260.08
267 .78
275 45
283.10
290.73
298.33
305.91
313.47
321.00
328 50
335.98
343 43
350 85
358.24
365,60
372.93
378 .23

y-surf
(It)

669.96
671.78
673..68
675.65
677.69
679.81
682.00
684.27
68660
689.02
691.50
694.06
696.69
699.39
702.17
705.01
707.93
710 92
73.3.98
717.11
720 31
722.68

**** Simplified BISHOP FOS = 1.652 ****

The following is a summary of the TEN most critical surfaces

Problem Description : CELLS 7 AND 8-NORTH EXC. DYNAM REVIS

FOS Circle Center
(BISHOP) x-coord y-coord

(ft) (It)

Radius Initial Terminal Resisting

(ft)
x-coord x-coord

(ft) (ft)

1. 1..652 35.47 1482.95 833.96 221,32
2. 1.656 113.95 1155.66 498.18 214.99

Moment
(ft-lb)

378.23 3.368E+07
327.97 Pag P7f 07
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pd*

3.
4.
5.
6.
'7.
8.
9..

10..

1.656
1.656
1.658
1.658
1 659
1.663
1..664
1 665

17.18
142.32
180.64
51.70

206.84
-12.13
112.42
88.86

1345.57
988.30
914.51

1301.74
849,05

1580.63
1185.23
1087..60

710.83
329.44
246.89
658.65
176.00
947.01
529.61
443..85

159.11
207.83
227.93
177.28
239.76
160.21
200.67
160.76

324.58
284,95
289.18
341..93
284.97
404..07
357.34
295.98

3.961E+07
3.995E-406
1..992E+06
3-9109+07
7 .887E+05
1.404E+08
3 378E07
2A171E.07

* 4 * END OF FILE * * *

pmw
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APPENDIX E

VENEER SLOPE STABILITY - 0060-SC-T-005
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Weaver Boos Consultants, LLC

Calculation Cover Sheet

Project Title:

Area:

Discipline:

Subject:

Job No. 14655

Calc. No. 0060-SC-T-005

ERDF Cells 7-10

600 Area

Civil

Veneer Slope Stability

Computer Program:
Computer Program Version:

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary fSupersededQ Voided E
Rev. Sheet Numbers Originator Checker Reviewer prove Date

Cover-i1 sheetII J/
o Calv. -3 sheets g

pChris Bosy Mark Sieracke Brian Horvath John Briest 7/2912007
Total = 4 sheets

Summary of Revisions
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07/09/2007 18:27 FAX 6307174850
07/09/2007 16:56 FAX 312 922 0201

WEAVER BOOS CONSULTANTS
Weaver Boos Consultants * NAPERVILE

2003/005
IM002

WEAVER BOOS CONSULTANTS
0 70 West Madison, Suite 4250 - ChIcago, IL 60602 * (312) M22-1030
E 1335 Dublin Rd., SuIte 1050 - Colwnbus, OH 43215 - (814) 467-8347
( 6420 Southwest Blvd, SuIte 206 e Fort Worth TX 76109 - (817) 736a770
01944 N Gdfih Blvd . Unit A - GrIfiiV. IN 46318 - (219) 923-9609
0 1815 N. MII St, Suits A * Napseilla, [I. 60563 (830) 717 4848

M60 East Bgoasan St , Sufle 1 * South Bend, IN 46601 * (574) 232-4825
92021 Thrtbotrook Lane - Springfield, IL 62702 = (217) 787-0290

5 801 Non Swc St Suite 202 * St Louis, MO 63102 - (314) 621-8140

By___Date SubjeCT a_(_Sheet_._ -- of_
Ckd 1y4AAM _ Date -7__ _ FeNo

s * _ 7-------

-~~4 '4 ..
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STABILITY
ANALYSIS OF
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Yang K Huang
V9i,* 1 Vi KROLcky
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72 PART I I SIMPUFIED METHODS Of STARIIS Y ANALYSIS

normal to the failure plane and thus o the shear resistance is considered In
all the derivations which follow, only the effective stress analysis will be
presented The equations can also be applied to a total striss analysis by
simply replacing the effective strength parameters by the total strength param-
ears

The factor of safety is defined as a ratio of the resisting force due to the
shear strength of soil along the failure surface to the driving force due to the
weight of the sliding mass The resisting forme is composed of two parts: one
due to cohesion and equal to ea sec a and the other due to friction and equal
toN tan , where R is the effective force normal to the failure plane With a
pore pressuar ratio, ,.

R & W [( -; ) cOs a - C sin'] (61)

The ddving force is always equal to the component of weight and seismic
force parallel to the failure surface, of W sin a + CPW COS a, regardless of
whether seepage exist, or not fherefore, the factor of safety. F. can be
written as

a sec a + W [ (I - r) cos a - C, sin a] tan (
F W-s W(sin a + C. co )- (62)

Replacing W by yad, where y is the unit weight of the sliding mass

S("yd) seca f -- )cS a -C, sin a tan 4 6 3)sin a + C, WS a

Equation 6.3 Is applicable to an infinite slope possessing both cohesion
and angle of Internal fricdon The factor of safety decreases with the increase
in d, so the most critical plane is along the rock surface

If There is no cohesion (6 = 0), from Eq 6 3

I - r.) cos a - C, sin a] tan (64)
sin a + C, cos a

Equation 64 shows that the factor of safety for a cohesionless material is
independent of d. Therefore, every plane parallel to the slope is a critical
plane and has the same factor of safety 'The failure will start from the slope
surface where the soil partidcles will roll down the slope If there is no seismic
force, Eq 6 4 can be simplified to

I (- r. (65)tan Or

Page 152 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 E-4



WCH-195
Rev. 0

APPENDIX F

ACTION LEAKAGE RATE - 0060-SC-T-006

Design Analysis Variance Report ERDF Cells 7-10
October 2007

F-i



WCH-195
Rev. 0

Design Analysis Variance Report ERDF Cells 7-10
October 2007 F-i



WCH-195
Rev. 0

Weaver Boos Consultants, LLC

Calculation Cover Sheet

ERDF Cells 7-10

600 Area

Job No. 14655
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Computer Program Version:
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Sheet I of 2

FileNo. 2186-351-11
Calculation No. 0060-SC-T-005

Made By SN
Chkd By JB

Date 06/07/07
Date 8/01/07

Subject Action Leakage Rate (ALR) Calculations
Hanford ERDF Liner Design

Objective: To calculate the Action Leakage Rate (ALR) for the secondary leachate collection system / leak detection
system between the geomembrane liners at the Hanford ERDF.

Methods: The USEPA defines the ALR as "[T~he maximum design flow rate that the leak detection system (LDS)
can remove without the fluid head on the bottom liner exceeding 1 foot." (40 CFR 264.302, 1992). The
ALR must consider uncertainties in the systerm design, construction, and operation; as well as decreases in
the flow capacity of the system over time. USEPA published a guidance document in 1992 that addresses
the calculation of site-specific ALRs for hazardous waste landfills. In addition, the long-term design flow
capacity of the proposed geosynthetic drainage layer was also calculated. References are shown below:

U.S. Environmental Protection Agency (1992). "Action Leakage Rates for Leak Detection Systems,"
Supplemental Background Document for the Final Double Liners and Leak Detection Systems
Rule for Hazardous Waste Landfills, Waste Piles, and Surface Impoundments, U.S. EPA,
EPA 530-R-92-004.

Given: In 40 CFR 264.301, the following minimum standards for a leak detection system are presented:

Minimum bottom slope =
Minimum drainage layer conductivity
Minimum drainage layer thickness =

Minimum drainage layer transmissivity =

1%
S.OE-02 cm/sec (for granular drainage layers)

12 inches (for granular drainage layers)

3.OE-05 m2/sec (for geosynthetic drainage layers)

Calculations: In the 1992 guidance document, USEPA proposed the following equation to calculate the flow in the leak
detection system:

Q = k h tan a B, (USEPA, 1992)

where: Q = Flow rate in the leak detection system (drainage layer)
k = Hydraulic conductivity of the drainage medium
h = Head on the bottom liner
a = Slope of the leak detection system

B, = Average width of flow in the leak detection system

(USEPA, 1992)
sm a

where: D = Drainage layer thickness

For the proposed ERDF liner configuration, the following values are used:

5.OOE-02 cm/sec =
12 inches=

1.5%

1.42E+02 ft/day (assumed based on previous values at the site)
1.0 foot (assume worst-case value)

tan a = 0.0 150 (based on slope of the bottom liner)
sin a = 0.0150 (based on slope of the bottom liner)

D = 12 inches = 1.0 foot (from proposed design)

B,= 66.67 feet (from equation above) Page 154 of 345
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Calculation No. 0060-SC-T-005

Made By SN
Chkd By JB

Date 06/07/07
Date 8/01/07

Subject Action Leakage Rate (ALR) Calculations
Hanford FRDF Liner Desin

Incorporating the parameters into the equations above, the flow rate in the leak detection system (Q ) is
calculated as follows:

Q = 1.42E+02 cubic feet per day
Q = 1.06E+03 gallons per day

In accordance with the USEPA Supplemental Background Document, a factor of safety is incorporated. In
order to provide a more conservative ALR, the calculated flow is divided by the safety factor:

FS

Q =
2.0 (recommended by USEPA)

530 gallons per day

For purposes of calculating leakage rates through geomembranes, the USEPA Supplemental Background
Document estimates a geomembrane defect (i.e., hole) frequency of one to two per acre. Assuming a
defect frequency of one per acre, the flowrate calculated above may be converted directly from gallons/day
to gallons/acre/day:

Q = 530 gallons per acre per day (gpad)

The required pumping capacity for the secondary sump can then be calculated by multiplying the ALR by
the area draining to each sump in Cells 7-10:

A = 8.63 acres (area of each lined cell)

Q,, = 4,576 gallons per day
Q,, = 3.2 gallons per minute (gpm)

The pumping factor of safety is then calculated by dividing the leachate extraction pump capacity by the
required pumping capacity that was calculated above:

Q pimp =
FS =

15 gpm
4.7
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This data in conjunction with the previous EPA data show that
over the past 10 years, and especially in more recent years,
facility owners and operators have been building and operating
liner systems that work better and better to minimize flow
through the top liner. The major contributions to this
improvement have been better installation practices and better
CQA.

3. ACTION LIKndG! RATE

In the finil rule, as in the May 29, 1987 proposal, the
owner or operator of units subject to the leak detection system
requirements must propose and the Regional Administrator (or
State Director in authorized States) must approve an action
leakage rate. "Action leakage rate" is defined in the final rule
as "the maximum design flow rate that the leak detection system
(LDS) can remove without the fluid bead on the bottom liner
exceeding I foot. The action leakage rate must include an
adequate safety margin to allow for uncertainties in the dehign
(e.g. slope, hydkaulic conductivity, thickness of drainage
material), construction, operation, and location of the LDS,
waste and leachate characteristics, likelihood and amounts of
other sources of liquids in the LDS, and proposed response
actions (e.g., the action leakage rate must consider decreases in
the flow capacity of the system over time resulting from
siltation and clogging, rib layover and creep of synthetic
components of the system, overburden pressures, etc.)."1 In -
short, the "action leakage rate" is the maximum design flow rate,
with a safety factor, that the leak detection system can remove
without the head on the bottom liner exceeding one foot (called
rapid and extremely large leak in the May 29, 1987 proposal).
The objective is to minimize the head or pressure on the bottom
liner and thereby decrease the potential for migration of
hazardous constituents out of the unit should a leak in the
bottom liner, as well as the top liner, occur. The proposal
background document [Ref. 43 presented a number of mathematical
models for making such a determination. All of these models are
based on Darcy's Law for non-turbulent flow through saturated
media.

3.1 Determining an Action Leakas late

The proposal background document gives the following formula
for flow originating through a hole in the liner, the most likely
leak scenario for a geomembrane liner (pages 2.6-12 and 2.10-10,
Ref. 4):

Q = k-h-tan a.3" (Equation 1i

where 0 - flow rate in the leak detection system
(drainage layer),

h - head on the bottom liner,
k - hydraulic conductivity of the drainage

medium,
a . slope of the leak detection system,

-o --
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- average width of the flow in the leak
detection system, perpendicular to the flow.

Assumming that the gradient of flow through the hole, at thehole, is sin a and depth of flow at the hole for concentratedflow - the thickness of the drainage layer:

s, - D/sin a

where D - leak detection system thickness.

Then, with D - 1 ft and sin a - 0.01, B - 100 ft
0.02, em- 50 ft
0.02, - 33 ft.

Using theme values for 2- and Equation 1 with h ! D 1 ft (h W,
D for small values of a), *0 in gpad -

S, (ft)
k

(cm/seo) sin a 23 50 100

.01 ---- --- 21,000
1 .02 --- 21,000 ----

.03 21,000 ---- ---

.01 ---- ---- 2,100

.02 -- 2,100 ---

.03 2 ,100 -- -- ----

.01 210
.01 .02 - 210

.03 210

Thus, using the minimum specifications in today's rules 1 slope,12 in thick drainage layer, and 1 X 10*1 c/see hydraulic
conductivity for surface impoundments and 1 X 102 cm/sec
hydraulic conductivity for landfills and waste piles, and
assuming that the head is 1 ft and the average width of flow
(B ) is as given above, the results show maximum flow rates of
2 T8o gpad for surface impoundments and 210 gpad for landfills
and nate piles. Using a safety factor of two, as' suggested' in
the example given in the proposed rule preamble, yields about
1,000 gad for surface impoundments and 100 gpad for landfills
and waste piles as the Agency recommended action leakage ratqs,
for units that are designed to the minimum specifications in
today's rule. As listed in the rule and above, the safety factor
helps account for uncertainties in the design, construction,
operation, and location of the drainage layer and potential
decreases in flow over time as a result of overburden compressive
forces and clogging caused by fines and biological and chemical
actions in any leachate that seeps through. Of course, all of
the above mechanisms that could result in potential decreases in
flow over time should also be considered when selecting the
design, especially the hydraulic conductivity of the drainage
layer, and in construction. Because this calculation used the
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minimum technical requirements and other design assumptions to
maximize potential head on the bottom liner, and uses a safety
factor, EPA believes that the units meeting the minimum technical
requirements would not require action leakage rates below 100
gpad for landfills and waste piles and 1,000 gpad for surface
impoundments.

Assuming the wetted area in the drainage layer beneath a small
hole leak has approximately the shape of a cone from side-view
and a parabola from top view, the width of the parabola (B) is:

B -

where x - plan distance downslope from hole (i.e., B is a
function of the distance x from the hole; most of B is
at the hole with only slight increases dovnslopg.

Assumqing x - 0 (i.e., looking at B under the hole, B -
and substituting this value for B into Equation 1 modified far a
triangular cross-section of flow (i.e., Q - 1/2 k-h'tan a-B) and
solving for Q yields:

g = k-h2  tEquation 2)

where h - head on the bottom liner and h < thickness of
drainage layer.

This equation becomes the following if the condition is changed
from "h < thickness of the drainage layer (D)v to "h D" (which
is important for geonet calculations):

g = k.D (2h - D) (Equation 33.

solving Equation 3 using the minimum design specifications in the
final rule, Q -

for .1 cm/sec: 2100 gpad
.03 cm/sec: 210 9pad
geonet: 6800 gpad.

These numbers are the same as the results given above for
Equation 1.

Results Using a 3-D Model

Tables 1-4 and Figures 1-10 in Appendix B were developed from a
3-D model to show the relative effects of various design
parameters and assumptions on flow capacity, and to show the
shapes of the flow in the drainage layer for various designs and
assumptions, including hole size and head. Appendix C give.
background information on the 3-D model. The tables show thLt
slope, length of run, and hole size have some effect on flow rate
(e.g., 4% increase in flow rate when slope is increased from 1%
to 2% [Tables 1, 3-5]; 1% increase in flow rate at It slope when
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File No. 2186-351-11
Calculation No. 0060-SC-C-001

Made By SN
Chkd By JB

Date 06/25/07
Date 8/01/07

Subject Stainless Steel Pipe Static Load Calculations
Hanford ERDF Vadose Zone Monitorine

Objective: To calculate the static loads on the stainless steel piping that will be used in the vadose zone monitoring
system beneath Cells 7 and 8. These loads are then compared to the allowable stresses on the selected

Methods: For earth loads on a buried steel pipe, the steel pipe is considered flexible and the design procedures for
flexible pipe apply. For pipes placed in a trench above the water table, the earth loading applied to the
pipe is calculated as a prism of soil with a width equal to the pipe diameter, and a height equal to th depth
of fill over the pipe. References are listed below:

American Lifelines Alliance, (2001). "Guidelines for the Design of Buried Steel Pipe."

Given: The vadose zone monitoring system will consist of three (3) four-inch diameter non-perforated stainless
steel pipelines trenched into the cell subgrade just beneath the admix liner. The piping must be designed
to withstand the overlying loads, including those imposed by the final cover system. The unit weights and
thicknesses of the various earth loading layers are summarized below and in the attached figure:

Overburden Layer
Final Cover
Waste
Operations Layer
Drainage Layer(s)
Admix Liner
Pipe Trench Backfill
TOTAL

Thickness (ft) Unit Wt. (pc) Applied Load (psf)
18 120 2,160
93 140 13,020
3 130 390
2 130 260
3 140 420
2 130 260

16,510

The pipes are assumed to be Schedule 40, and constructed of Grade 304 stainless steel. Typical pipe
properties are shown below:

Minimum yield strength (a,)=
Modulus of Elasticity =
Ring buckling strain limits
Nominal pipe diameter =

Wall thickness (t) =

Pipe outer diameter =

29,500 psi
29,000 ksi

5.0% of diameter
4 inches

0.237 inches
4.5 inches
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Made By SN
Chkd By JB

Date 06/25/07
Date 8/01/07

Subject Stainless Steel Pipe Static Load Calculations
Hanford ERDF Vadose Zone Monitorine

Calculations: Wall Crushing
The factor of safety against wall crushing can be calculated by the following equation:

FS=
aappirid

where

(American Lifelines Alliance, 2001)

FS = Factor of safety against wall crushing
a, = Minimum yield strength of pipe materials

appied = Applied load = 16,510 psf=
29,500 psi

115 psi

FS = 257

Through- Wall Bending
Buried steel pipe will tend to ovalize under the effects of loading. The modified Iowa deflection formula
is used to estimate the pipe ovality under the applied loads:

(American Lifelines Alliance, 2001)

Ay = Vertical deflection of pipe, inches
D = Outer diameter of pipe
L = Deflection lag factor =

K = Bedding constant =
P = Applied pipe load =

E = Pipe modulus of elasticity = 2.9
I= Pipe wall moment of inertia= 1.1

R = Pipe radius =
E' = Modulus of soil reaction =

4.5 inches
1.5 (assumed)
0.1 (assumed)
115 psi (calculated above)

OE+07 psi
09E-03 in.4/in. (I = 1/12)

2 inches
3,000 psi (assume well-compacted coarse bedding)

Ay = 0.018 inches

The through-wall bending stress is then calculated using the following equation:

as= 4E(4-Ji

where

(American Lifelines Alliance, 2001)

0
hw = Through-wall bending stress, psi

= 24,990 psi

FS=

FS = 1.2
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Made By SN
Chkd By JB

Date 06/25/07
Date 8/01/07

Subject Stainless Steel Pipe Static Load Calculations
Hanford ERDF Vadose Zone Monitoring

Ring Buckling
If loads are excessive, the pipe may buckle. The critical buckling pressure is calculated using the
following equation:

P, = 32RB'E,
(American Lifelines Alliance, 2001)

P, = Critical buckling pressure, psi
R , = Water buoyancy factor =

B' Empirical coefficient of elastic support
I (assumed when pipe is above water table)

(American Lifelines Alliance, 2001)
I +

C = Depth of soil cover above pipe = 121 ft = 1,452 inches

B'= 1.000

P1 5,822 psi

FS = '

FS = 50.8

Conclusions: The selected pipes are suitable for the proposed application. Note that the above calculations are
conservative, since a prism load was used. Since the vadose zone monitoring pipes are to be installed in a
trench, soil arching is expected to occur, thus lessening the earth loads on the buried pipe. The use of the
modified arching load, which is a composite of the prism load and the Marston load, results in a calculated
soil pressure that is less than half of the prism load.
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Guidelines for the Design of Burled Steel Pipe

4.2 Ovality and Stress

4.2.1 Ovality

A buied pipe tends to ovalize under the effects of earth and live loads, as illusthated in Figure
4.2-1 The modified Iowa deflection formula may be used to calculate the pipe ovality under
eatth and live loads:

Ay DKP (4-2)
D EI)

D > +0,061E'

where:

D = pipe outside diameter, inches

Ay = verical deflection of pipe, inches

DI = deflection lag factor (-1 0-1.5)

K = bedding constant (-0.1)

P = pressure on pipe due to soil load Pv plus live load Pp, psi

R = pipe radius, inches

(E)I = equivalent pipe wall stiffness per inch of pipe length, in lb

F = modulus of'soil ieaction, psi

The pipe wall stiffness, (NI)q, is the sum of the stiffness of the bare pipe, lining (subscript L) and
coating (subscript C)

(EI) El + E, 14+ E1c (4-3)

wheiv:

I
12

t= wall thickness of pipe, lining, or coating

The modulus of soil reaction E' is a measure of the stiffless of the embedment material
surrounding the pipe. E'is actually a hybrid modulus, being the product of the modulus of the
passive resistance of the soil and the radius of the pipe. Values ofE' vary from close to zero for
dumped, loose, fine-grained soil to 3000 psi for highly compacted, coarse-giained soil. Recent
studies show that the confined compression modulus can be used in place of'E'

4.2.2 Through-Wall Bending

Under the effect of earth and surface loads, the through-wall bending stress in the busied pipe,
distributed as shown in Figure 4 2,2, is estimated according to (4-4):

July 2001 Page 15
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c =4EA( (4-4)

where:

a,, = thnugh-wall bending stress

Ay/D = pipe ovality

D - outside diameter of pipe

t = pipe wall thickness

E = modulus of elasticity of pipe

4 2.3 Crushing of Side Walls

The burial depth should be sufficient that the pressure P on the pipe due to the earth and surface
load is less than that causing the crushing of the side wall (see Figure 4.2-3)

Fo buried pressure-steel piping and pipelines, with D/t typically smaller than 100, and a yield
stress larger than 30,000 psi, crushing of the sidewall is quite unlikely.

4.2.4 Ring Buckling
If the soil and surface loads are excessive, the pipe cross-section could buckle as shown in Figure
42-4.

Appendix A evaluates ring buckling, which depends on limiting the total vertical pressure load
on pipe to:

1 (EI)q
FS D 3

where:

FS - factor of safety

= 2. 5 for (C/D) 2

= 3.0 for (C/D)< 2

C = depth of soil covet above pipe

D = diameter of pipe

Rw = water buoyancy factor= I-0.33(hw/C),O<hw<C

hw = height of water surface above top of pipe

B' = empirical coefficient of elastic support (dimensionless)

B as given AWWA Manual 11, Steel Pipe--A Guide for Design and Installation:

July 2001 Page 16
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B'= (4-6)

1+4e 0

In steel pipelines, buckling typically occurs when the ovality reaches about 20%. Other
construction and code requirements typically limit the amount of permissible cross section
ovality for new steel pipelines to much smaller values (e.g., 3% in API RP-1 102)

4.2 5 Fatigue

Where buried pipe is subject to large cyclic surface loads, as in the case of pipe crossing under
railroad tracks or highways, Federal, stateor local regulations usually specify a minimum burial
depth. These typically vary from I to 6 feet, depending on the type of crossing, the type of
excavation (rock or normal excavation), the pipe diameter, and the consequence of failure
[ASME B31.4, ASME B31.8, 49 CFR Part 192 and Part 195, API RP- 1102]. For example, API
RP-1 102 Steel Pipeline Crossing Railroads and Highways, Sixth edition, April 1993, specifies a
minimum depth of cover of 6 feet under railroad tracks and 4 feet under highway surfaces..

If the pipe is buried with less than two feet of cover, the continual flexing of the pipe may cause
a breakup of the mad srface. If the pipe is mortar line or coated, the deflection limit due to the
cyclic live load should be limited to an amplitude of 1%.

4.3 Example

A standard, 24-inch diameter carbon steel pipe with flexible lining and coating and wall
thickness t = 0 375-inch (moment of inertia I= 1943 in 4), crosses beneath a road. The maximum
design surface load is P, = 10,000 pounds. The pipe is buried 3 feet (36 inches) underground,
above the water table, in soil with a total unit weight of 100 lb/if with a modulus of soil reaction

E'of 500 psi. Determine the stresses in the pipe for the case of zero intemal pressure

The soil pressure on the pipe is:

P,=100-3 ftI s -Zpsi

The pressure on the pipe due to a 10,000 pound surface load directly over the pipe (d = 0) is:

P 3(0000 lb) =3.7 psi

2fr(36 in) f+(i2]

With an impact factor of 1 15, the total live load is 1.15(3 7) = 4 3 psi.

Iherefore, the total applied pressure on the pipe is:

P = 2 1 psi +- 4.3 psi= 6.4 psi

The moment of inertia of the pipe wall per inch of circumference is the moment of inertia of a
strip 3/8-inch wide and 1 inch long.

July 2001 Page 17
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Weaver Boos Consultants, LLC

Calculation Cover Sheet

Project Title:

Area:

Discipline:

Subject:

ERDF Cells 7-10 Job No. 14655

Caic. No. 0060-SC-C-002600 Area

Civil

Cable Tension Calculations
Computer Program:
Computer Program Version:

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assymptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary ESupersededE Voided C
Rev. Sheet Numbers Originator Checker Reviewer Approval Date

Cover - 1 sheet
Caic. - 3 sheets ij

0 Figures-i sheet ~~ain
Aft. 1 - 4 sheets ' Stev Niehoff Mark Sieracke Brian Horvath John Briest 7/29/2007
Total = 9 sheets

Summary of Revisions
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Weaver Boos Consultants, LLC
Sheet I of 3

FileNo. 2186-351-11
Calculation No. 0060-SC-C-02

Made By SN
Chkd By JB

Date 06/20/07
Date 8/01/07

Subject. Cable Tension Calculations
Hanford ERDF Vadose 7nne Monitorinw

Objective: To calculate the tension applied to the cable as the monitoring device is pulled through the vadose zone
monitoring system. The calculated tension is then compared to the allowable load on the selected cable.

Methods: The tension in the cable is calculated using the cable pulling equations. These equations estimate the tension in
straight pipe and pipe bends based on the weight of the cable, bend angle, and coefficient of friction.
References are listed below-

American Polywater (undated). "Estimating Tension When Pulling Cable into Conduit." Technical Talk
newsletter, Volume 1.

Giancoli, Douglas C. (1989). Physics for Scientists and Engineers with Modern Physics - Volume 1.
Prentice Hall, Inc., Englewood Cliffs, New Jersey. 502 pp.

Given: The cable system will be pulled through the four-inch diameter non-perforated stainless steel pipelines
trenched into the cell subgrade just beneath the admix liner. The cable must be designed to withstand
loads from its own weight the weight of the instrument, and the frictional forces generated as it passes
through the pipeline. A schematic of the cable system is shown below:

Cable End A

~330 n

Intuakmnt

22.s'Bend A

-9sof

Cable End B

-330 B

22ffBend B

The cable is assumed to consist of grade 316 stainless steel wire rope (7x19). Typical properties of the
wire rope are shown below:

Wire rope diameter =
Working load limit =
Cable weight =
Coefficient of friction (p) =

0,25 inches
1,160 lbs (see attached)

0.11 lbs/ft (see attached)
1.0 (conservative, based on 0.7 for steel-on-steel from attached)

Calculations: For purposes of this calculation; it is assumed that the instrument is being pulled up toward Cable End A,
and that Cable End B provides no additional resistance. To provide a conservative analysis, gravitational
effects on the section of cable between Cable End B and Bend B are ignored (i.e., the weight of this cable
section is assumed to contribute to the overall cable tension. In addition, an instrument weight of 50
pounds is assumed. This value is assumed to be conservative since a solid two-inch diameter, two-foot
long rod made of lead would weigh only 31 pounds.

Page 174 of 345
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Sheet 2 of 3
File No. 2186-351-11

Weaver Boos Consultants, LLC Calculation No. 0060-SC-C-002

Made By SN Date 06/20/07 Subject Cable Tension Calculations
Chkd By JB Date 8/01/07 Hanford ERDF Vadose Zone Monitoring

For cable that is pulled through straight sections of conduit, the cable tension is calculated using the
following equation:

T., = T +L Wp (American Polywater, undated)

where T , = Tension out of cable segment (pounds)

T, = Tension into cable segment (pounds)
L - Length of cable segment (feet)
W = Unit weight of cable (pounds per foot)
p = Coefficient of friction (unitless)

For cable that is pulled through a bend, the cable tension is calculated using the following equation:

T. = Tem (American Polywater, undated)

where T , = Tension out of cable segment (pounds)
T, - Tension into cable segment (pounds)

p =Coefficient of friction (unitless)
0 = Bend angle (radians)

Beginning at Cable End B, the tension in each segment of cable is calculated as follows:

Straight Section from Cable End B to Bend B

Ti = 0 pounds (Cable End B assumed to provide no additional resistance)
L = 330 feet (see diagram above)
W = 0.11 pounds/foot (from above)
p = 1.0 (from above)

T. = 36.3 pounds

Bend B

T, = 36.3 pounds (from previous segment)

pi = 1.0 (from above)
0 - 22.5 degrees= 0.393 radians

T. = 53.8 pounds

Straight Section from Bend B to Bend A

T = 53.8 pounds (from previous segment)
L = 950 feet (see diagram above)
W = 0.11 pounds/foot (from above)
p = 1.0 (from above)

Tw = 158.3 pounds Page 175 of 345
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Sheet I of 3
FileNo. 2186-351-11

Calculation No. 0060-SC-C-002Weaver Boos Consultants, LLC

Made By SN
Chkd By JB

Date 06/20/07
Date 8/01/07

Subject Cable Tension Calculations
Hanford ERDF Vadose Zone Monitoring

Bend A

T, = 158.3 pounds (from previous segment)

p = 1.0 (from above)
0 = 22.5 degrees 0.393 radians

T =- 234.4 pounds

Straight Section from Bend A to Cable End A

T, = 234.4 pounds (from previous segment)

L = 330 feet (see diagram above)
W = 0.11 pounds/foot (from above)
p = 1.0 (from above)

T = 270.7 pounds

Instrument Contribution

T, = 270.7 pounds (from previous segment)

Instrument weight = 50 pounds (assumed)

T. = 320.7 pounds

The factor of safety (FS) is then calculated by using the following equation:

FS = WLL
.-

where T. = Maximum cable tension = 320.7 pounds (calculated above)

WLL = Working load limit of selected cable m 1,160 pounds (from above)

FS - 3.62
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-.--- A PLBlCATION FOR ENGlEEiSINVOt VEJR -

- ELECTACALCASLE INS TALVLATION

Volume1I

ESTIMATING TENSION WHEN
PULLING CABLE INTO CONDUIT

The Problem

When you calculate cable pulling tensions, what
friction coefficient should you use? User responses
vary . . some answer "0.5" others "0.4," or
0 35" Whds right?? What coefficient of friction

provides the best tension estimates and correlation
for field planning and optimal cable system design?

The Basics

To answer iis question, we need to understand
more about "coeftlcient of friction." What exactly is
a 'coefficient of friction" (COF) Can we find friction
coefficients Inan appropriate reference book?

Lofs start with a simple physics class example.
a wooden block (say, 5 kgs in weight) on a
horizontal steel plate. Say it lakes 2 kgs force (19 6
N) to pul (drag) the block ecross the plate. The
coefficient of friction (wood on steel) is defined as
the ratio of this "dragging force" (2 kgs) to the
normal fore (wei t of 5 kg). In this case, the
friction coefficient would be 4 Note that the CbF is
a dirmenslonless number .

Experience tells us that if we replace the wooden
block with a 5 kg rubber block, It will take a greater
force to drag the rubber block (say. 6 kgs force).
The measured cotflcient of friction (rubber/steel)
would be 1 2. Whats Important to note from these
examples is that there Is no single coefficient of
friction. The ffiction coefficient vades with the
rubbing surfaces

CablelConduit

Replace the block with cable and the plate with
conduit, and we have cable puling . . with a few
complicatIons. Neither the cable nor the conduit is
flat. There may be more than one cable;whch can
result in complex rubbing surfaces Pulls are not
straight, and forces other than gravitational weight
occur at conduit bends Finally, our Polywatern
Pulling Lubricants change and lower the friction
coefficient

Even with these differences, the friction coefficent
in cable pulling continues to depend on cable jacket
type, conduit type and lubricant type. "Generaf'
coefficients don't mean much The most accumle
tension estimates come from friction coefficients
specific 1o the cable, conduit and pulling lubricant

Pulling Equations

Tension estimation in cable pulling is calculated
using The cable pulling equations The equations
apply the physics from our simple example to the
unique character of cable pulling. This indudes the
non-gravitational forces In conduit bends

Loodng at a simplified forrn of the equations will
clarify

Straight Conduit Tt = Ti + .Wp

Conduit Bend T0 w - Ti so4

Where:

L
W
p
B
e

I enslon Out
Tension In
Length of Straight Run
Weight of Cable (per length)
Coefficient of Friction
Angle of Bend
Natural Log Base

Note the significant effect on tension that small
changes in , (friction coefficient) can cause,
especially In conduit bends where this friclion
coefficient Is in the exponent Inaccurate friction
coefficients lead to poor correlation of tension
calculations with actual tensions. Unfortunately, i1ls
In mulli-bend pulls, where the tension and sidewall
pressure are of most concern, that the use of an
inaccurate coefficient of friction produces the
greatest error

Where can you find or how can you determine
meaningful friction coefficients?

EPRI Study Helpful

The Electric Power Research Institute (EPRI) is a
utility funded research group in the United States
The EPRI study, "Maximum Safe Pulling Lengths for
Solid Dislectic Insulated Cables,' provides insight
and some surprlses, on lubricated cable friction and
its measurement.

Page 179 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 G-20



The EPRI research showed that lubricated
coefficient of friction changes with varying normal
force (the force pushing the cable against the
condult wall). The EPRI report defines two
different friction coefleats, one at "high sidewall
bearing pressure" (High SBP) (going around
bends) and the other at low sidewall bearing
pressure" (Low SaP) (straight pulls) Surprisingly,
the High SBP friction coefficlen Is usually lower
than the Low SBP friction coefficient often lower
by factor of more than 2.

The EPRI report goes on to recommend that the
High SBP friction coeffident be used in
calculations when normal force on the cable Is
over 220 YQM (150 lbsdft), and that otherwise the
Low SBP coefficient of friction be used.

Polywater Research Clarifying

American Polywater studies confirm the variance
in friction coeficient with normal pressure We
have determined that the friction at low rurmal
bearing force is a measure of hydrodynamic
friction, which Is roughly proportional to lubricant
viscosity (Internal get strength ofthe lubricant)

In contrast to the EPRI work, however, our
research Indicates the conversIon In friction to the
High SBP type occurs corninuously and at bearing
pressures much less than 220 Kg/M (150 lbs/ft)

Pulling Tests

One test Illustrating this "ariable" fiction
noefficient irwolves pulling cable through multiple,
consecutive WO" duct bends (a helix) The
incoinp cable tension and total degrees of bend
can both be varied. From the pulling force
(messured wih a load ceM) required to move the
cable, we can osculate a coeflicient of friction
using the pulling equations we studied earlier.

The graph below shows neasured friction
coefficients plotted against the tension on the cable
as It enters the condut hefix. For this graph, the
conduit was Nigh density polyethlene with 540 of
bend The cable had a polyethylene Jacket.

-O-ow., rJ O"rla

0-a-

S S I l isIncoming TensIon 21

To explain the graph, first y must know that
Polywaters J and Polywateri) F are two of
American Polywatets high-performance cable
pulling hbricart ("J' 1s usually used for electrical
cable and "' for fiber optic cable) They are
similar chemically except that " is a gel lubricant
(higher viscosity) and VF is a liquid

Where the lines converge on the above graph, and
the slope levels, the low bearing pressure friction
has disappeared and he cable and lubricant are in
a high bearing pressure mode. By calculating the
sidewall-bearing pressures (defined as tension out
of the bend divided by bend rads) at the point of
convergence, we find that the change from Low
SBP friction to High SeP friction Is complete at 6
Kg/M bearing pressure

Because power cable's stiffness and resulting
Ispring" tend to increase conduit contact pressure,
power cable pulling ends up in the 'high bearing
pressure" mde nost of the time. Fleld-measured
tensionstend to support this concusion

On the other hand, fighter, filexie cables (fiber
optic, etc) often demonstrate both types of friction
during pulling. This Is one reason why a lower
viscosity, liquid lubricant lIke PolywaterO F is best
forthe instalation of this type of cable

Pull-Plannerm 2000 Has Friction Data Bae

We've sen that coefficlent of friction varies with
cable jacket and conduit type. and that it is
necessary to use accurae coefficients to calculate
meaningful puling tensions

American Polywater's laboraicry has developed
extensive friction data for different cable Jacket and
conduit typeo, at appropriate bearing pressures
This data Is in an internal data base In our Pull-
Planneri 2000 for WindovsTM Software

The PuftlPlannerin 2000 provides a convenient way
to calculate cable pulling tensions on a PC It
enables 'what Ir scenarios with cable, conduit, pull
length, COF, incoming tension, and more.
Lubricant quantities can be calculated, and
calculations can be saved or printed out The full
version of the planner runs In metric or english
units.

Pull-Planner" 2000 Preview

A preview of the Pu-PlannerM 2000 Is available.
Use the Internet to go to wwwrlyWater com to
preview or order the Pull-Planner 2000.

Our web site (wwwpotywatercom) also has
copies of other technical studies of Interest In cable
inatallatlon Visit and leave us your e-mal to stay
up-todate

Feel free to call or write us If you have questions or
would Ilke to discuss friction measurement or
tensln caolation. If you wish to vIew a12-minute
video on 'Cable Installation Engineering," please
call and ask for our Customer Service Depaitment.

P"kwaW

Phone: i-651$30-2270
E-Mal; kiataor*olywat coM

P 0. Box 53
SOllWerMN55082

USA

Fax: t-(651H-30-3634
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APPENDIX H

CREST PAD BUILDING FOUNDATION - 0060-SC-S-001
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Weaver Boos Consultants, LLC

Calculation Cover Sheet

ERDF Cells 7-10

600 Area

Civil

Crest Pad Buildino houndation

Job No. 14655

Calc. No. 0060-SC-S-001

Computer Program: STAAD Pro 2006
Computer Program Version: 2006.1002.US.REL

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot
assume responsibility for the use of these calculations.

Committed Calculation X Preliminary flSuperseded Voided E
Rev. Sheet Numbers Originator Checker Reviewer Ap I Date

Cover - I sheet
Calc. - 10 sheets

0 STAAD-135

Total = 146 sheets

Summary of Revisions
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] 70 West Madison. Suile 4250

E 1335 Dublin Rd. Suite 105
Q042O Southwest Blvd, Suite 206
011944 N. GdItt, Blvd , It A
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[ 801 North Second St. Suite 202

* Chicago, IL 60602
* Columbus, OH 432
* Fort Worth, TX 761
* GdftIth, IN 46319
* Napavlle, IL 6056
" South Bend, E 46
* Spinglield, IL 627
* St Loiis, MO 6310

* (312) 922-1030
15 - (614) 487-8347
09 * (817) 735-9770

* (219) 923-8809
3 (630) 717-4848
801 - (574) 2924826
02 - (217) 787-0290
2 (314) 621-8140

sY&XIfacgrc# Dale? ZIO'

Ckd By &kMrlwAh -L, Date.l.Ii, tnA cesmr dAt Pnmnr r

WCH-195
Rev. 0

Q

Sheet_ _-_of

File No.

Sev,:,e LOas.

V44/s W

CS -SV

046~-C 01'1

0 Ooi

Fant -; TC opt

O , , A9cF -i)

/t, f-6#See -7)

0. 1(,

T= Ct Ti C,/.

T= )" C& 

7,- C, ~-$gtj)=0

7kC~/,t/=4C, o.Csss--0
1F/ 44 dcc -7)

N&-. 22-Je,AreCC,

= O.I :7(v')

Page 16 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007

FS &

Cr-w>) V= 46k

H-5

(/V-s) Va- 01K>



WCH-195
Rev. 0
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* Chicago, IL 60602
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" Fort Worth, TX 761
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* South Bnd, IN 48
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* St Lous, MO 6310
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CONSULTANTS
- Chicago, IL 60602 - (312) 922-1030
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CONSULTANTS
* Chicego. IL 860S2
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* Griftil, IN 46319
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2186.351

JbM Creu Pad Bidg Rd

MHF to02.-Feb-O M %WW

C' WasNngton Closure Hanford Crest Pad Bldg AW~sd 21 -M-2017 09:14

Job Infornation
Englnwur Checked Approvod

I arns: I H WNI
IDraL 20-Feb- 7

Itrob..l~p. SPACE FRME

NwznbectI~odes 23 IwutNode 23
NiMfer of EIeM.nt 40 Highest Beam 41

Nnbtr of Basc Load Cames 8
Number ofConbraVoCn Load Cas, 11

Pae nd1 etukodar, daft br
AI The V408e Mt e_ =

Type LIC Nam

Pmay 3 SaSMC(EQO)Z
Primry 4 SEISMC (EQ Z)
Prinmry I DEAD LOAD (DL)
Printry 2 ROOF LIVE LOAD (W
Prkmty 5 LATERAL WD (M

__!In 9 RVRSWND
Coumbkulon 0 OL4.75 (W +.75 4
Cortbtatio. 7 DEAD LAD+ ROOF LIVE LOAD
Combination B DL4N.
COmbInitfion 10 DL+D.7(EQX)

Csotndon 11 DL+ 0.7(ED)
CobitnitiOn 12 1.083(01+ 0.7 (EQX)
Cotbnolon 13 1.063 w4+0.7(EQZ)

Cobinaton 14 1.0474(DL)+0.25(EQX)+.75 (14
Cotlnaimm 13 1.474(Q)+ .25(EQZ)+.75(L)

Cminal . 18 DL .75 (WL ).75 (L)
Combination 17 DL+RVRSWND

PMth l sct 21lsu1=ka 1 STAAD.Pro for Wrndows Release 2008
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-ii - 2186-351 2

Ofliar. twee.d b yJe..tai nCassii.

JOTIW Crest Red 1dg

y MHF 
0020-Feb-07 IdWW

C Washington Closure Hanford e Crst Pad Edg AW.Id 1 T 21-Msr-2007 09:14

Nodes
Node X Y Z

01 (2) (1
I 1.000 0.000 0.000
2 1.6W 18.000 0.000
3 10.000 16.000 0.000
4 19.000 1000 0.00
5 19.000 0.000 0.000
a 1.000 0.000 9.000
7 11.000 15.000 9.000
a 10.000 16.000 9.00
9 19.00 15.000 ~0.06

10 19.000 0,000 9,000
11 1.000 0000 -16.000
12 1.000 15.000 -18.000
13 10.000 18.000 -1.00
14 19.000 1.0CC -18.000,
15 19.000 0.000 -16.000

S 1.000 7.500- -1.000
17 1000 7.500 0.000
1s 1.000 7.500 9.000

19.000 7.800 9.000
20 1.000 7.500 0.000
21 19.000 7.500 -18.000

22 _1.000 11.280 1
23 1.000 11.250 0.000

Beams
BermiNde A Node B Length Property P

m deg-)ei
1W1 1 7.5,0 3 - 0

2 2 3 9.055 3 0
3 3 4 9.055 3 0
4 4 20 7.500 3 0
5 a 18 7.500 3 0
6 7 a 9.055 3 0
7 8 9 9.055 3 0
8 9 19 7.500 3 0
9 11 15 7.500 3 0
10 12 13 9.05 3 0
11 13 14 S.055 3 0
12 14 21 7.500 a 0
13 7 1 17.493 2 0
14 2 a 17A3 2 a
15 9 5 17A.93 2 0
is 4 10 17.493 2 0

STAAD.Pro for Wndovs Release 2006
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2186-3SI 3
PMt8nnfluadWestWmreacplr

M= cet Pad BSl.

ft MHF t O d20-Febad t w"' W 0
.C ft Whkngon rocam Hanford "''CEstPadBkiAW.aid 1 21-Mar-200709:14T

Beams Cont..
Beam NoadA NodeB Length Property J

(f0 degr...)
17 3 14 18.385 2 0
18 13 4 1M.385 2 0
is 13 2 18.385 2 0
20 3 12 18.385 2 0
21 12 2 16.000 1 0
22 2 7 9.000 1 0
23 4 9 9.000 1 0
24 4 14 16.000 1 0
25 3 8 9.000 a

3 13 18.000 1 0
27 18 22 3.760 a 0
28 17 23 3.760 3 0
3D 18 7 7.500 3 0
31 17 18 9.000 I 0
32 10 10 7.00 3 0
33 18 19 18.000 1 0
34 20 5 7.500 3 0
35 20 Is 9.000 1 a
36 21 15 7500 3 a
37 20 21 18.000 1 0
38 21 18 18.0 1 0
so 22 12 3.750 3 0

23 2 3.750 3 0
41 23 22 16.000 1 0

Section Properties
Prop showu Aram 1 f 1 1 matrm

1 8232.SW48 0.879 0.991 8.582 0.000 STEEL
2 COM. 0.196 0.003 0.003 0.006 STEEL
3 l8XO 2.960 2.100 30.800 0.035 STEEL

ftffibiulos 2'028071021 STAAD Pro for Wndows Release 2008
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- 2186-351 4

A4Ta Crest Pod dg Re

W MHF kFeb-07 CdW

O WastdngtonCoeure Hanlord Crest Pad BIdQAWAId 'li' 21MA-207 09:14

CRESTPAD BUILDING WRE RAME

STAAD Pr f"r Wndows Release 2008 M"u4d113
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2186-351 6

11S. Crest Pad t 9l
3; MHF 0t2-Feb-07 016

-' Washkngton towueHford I Crest Pad BIgAWaSd " 21-Mar-007.09:14

12

22

16

11

Y

CRESTPAD BULDWING AERWG

Materials
Mot Name E v Dandy a

kn) own) (lFIQ
1 STEEL 29E 3 0.300 . 0.000 3.81E-8
2 STAIN.ESSSTEEL 2E 3 0.300 0.000 .0E-5
3 ALIJMiMJM 10E 3 0.330 0.00 711E-

4 CONCRETE 3.16E 3 0.170 0.000 3.00E-

inf Ti.V 2t0fI 1t21 STAAD Proforwidows Relem 200
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E S -- 2186-351 6

"Twe oret Pad Bldg A-

B MHF OWrGFeb-07 WW

C-1S Waslngton Closure Hanred Crast Pad Bldg AW.sld j ri 21-Mar-2007 09:14

Supports
Mods X Y z rY rZ

p) (kip") (dp) (kiplMeg) fdpt/deg) Qdp-leg)
I Fied _ Fied FiLd Fied Fixed -

5 Fied Fixed Fixed - -

8 ied Fied Fixed Find Fixed -

10 Fied Fed Fixed -
11 Fixed Fixed Fixed Fixed Fixed -

Is Fixed Fixed Fixed - - -

Releases
TheIs 'nodfat of isstype-

Basic Load Cases
Numbwr Namne

3 SESMIC (EQX)
4 SeSMiC(EQZ)
I DEAD LAD (DL)
2 ROOF LNE LOAD (M)
5 LATERAL WND (W.)
9 RVRSWIND

Combination Load Cases
Coma. CoshbItIon LIC Ne Primary Prinery IC Name Factor

a DL+.75(WQ+.75(LL) I DEADLOAD(DL) 1.00
8 LATERAL WINE( M 0.75
2 ROOF LNE LOAD (LL) 0.75

7 DEAD LOAD+ ROOF LVE LOAD I DEAD LOAD (D 1.00
___________ 2 ROOFLVELOAD(LL) 1.00

8 0L + IAL I DEADLOAD(DL) 1.00
5 LATERAL WND WL) 1.00

10 DL+0.7(EOX) I DEAD LOAD (1L) 1.00
3 SEISMIC (EQ X) 0.70

11 DL+0.7(EQZ) 1 DEADLOAD(DL) 1.00
4 SEISMIC(EQZ) 070

12 1.03 (DL) + 0.7 (EQ 1 DEAD LOAD (DL) 1.08
3 SEISMIC(EQX) 0.70

13 1.063(DL)+07(EQZ) 1 DEADLOAD(DL) 1.05
4 SISMIC (ED Z) 0.70

14 1.0474(DL)+0.525(EX)+.75(LL) 1 DEADLOAD(014 1.05
3 SEISMIC(EX) 052
2 ROOF LIVE LOAD (U) 0.5

PNThM N.:2Immrti, 1 STAAD.Po r Wridows Rlease 200
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-t

-~ 21 M 4-3f1 7
A0- Cmt Pad 810g R'

W MHF Df0-Feb-07 W YAN
e WtW gton lQosu0 HrM Fl Crt Pad BgAWstd " 21-Mar-2007 09:14

Combination Load Cases Cont...
Comb. Combnation tIC Name Prinary Pffmuty UC Name Factor

15 1.0474(DL)+0A525(EQZ)+.75(LL) I DEADLOAD(DL) 1.5
4 SESMIC (EQ 2) 0.62
2 ROOF LVE LOAD (LL) 0.75

DL+.78 (t)+.75(LL) 1 DEAD LOAD (AL) 1.00
9 RVRSWIND 0.75
2 R" UVE LOAD ) O1 0.75

17 DL + RVRS WIND I DEAD LOAD (DIL 1.00
I 1_ 9 , RVRSWIND 1.00

Wind Load Definition : Type 3
IINfty Hft

Wind Load Definition : Type 4
Frnmsft-y Hht

I N/A I NWA 1

Wind Load Definition: Type
IiamnIHty

WAA

Wind Load Definition : Type S

I r noL "W it
w I IN

P'i h1row lu2W72 ri1& STAAD.Pro for Wflndo'S RebeO 2006
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2188-351 1 8

ftn" CrustPad Bldg -

f MHF 0fl0-Feb-7 ww
- Washington Cimmo Hanford ' Crest Pad Bldg AWsd |d 21-Ma-207 0t14

Beam Loads: I DEAD LOAD (DL)
Bearm Type DIrection Fa 0. Fb . 3b Ecc.

2 Ut IbMTT GY -250.000 0000 - 9,000 -

3 INT U M GY -250.000 0.000 - 9.000 -

L 1NW Iti j GY -110.000 0.000 SLOW
7 UM I GY 110.000 000 - 0.000 -

10 UNI It Cr -mG 180.00 0000 - 9.000 -

11 UN Ib GY -180.0 0000 9000 -

Selfwelght: I DEAD LOAD (DL)

771 W10

Beam Loads : 2 ROOF LIVE LOAD (ILL)
B..., Typo Diroction Fa N. Fb Db Emc

m_ t
2 LIN bt GY -250.000 01 - 9.000 -

3 UNT ? b GY -2 150. ),000 9.000 -

a UNI bl GY - 10.000 0.000 9.000 -

7 UNI m Gy -110,000 0000 - 9.000
10 LINT IM GY -180.000 0.000 - 9.000 -

11 UNI 2mii GY -180.000 0.000 - 9.000 -

Wind Loading : 5 LATERAL WIND (WL)
Direction Type Fctor

X 1.000
[ 1 1.000

Wind Loadina : 9 RVRS WIND
Direon T Factr

X 1.000
[ I . 1.000

rat Tmxea2xUJ&0i7 STAAO.Pro or Wndow Release 200a
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* - 2186-351 9

hoM 14 0eCrPadBldg

By MHF DMO-FabO07 Q" W

C$1 WWMnstMeis. Hwtnfd S* Cral Pad Bldg AWeld D 21-Mar-2007 09:14

Reaction Summary
HfOlontar V.rcd - Horkaoot *JM

Nods UC FX FY FZ MX MY uz
(k1p) (lip) Wd) - (Idpln) (adiln) Qdpkn)

MIaFX I 7:MEADLOAD 0.54 4.081 -0.099 0.029 -0.012 0.000
Mit FX 8 8:DL + W. -2AB3 -a06 -0.013 -3006 0.007 0.000
Max FY 16:.L +.76 ( -1.487 4.108 -0.034 0.000 0.000 0M00
Min FY 9:RVRSWND -1.168 0.831 -0.165 -2.970 -0.003 0

Max FZ 10 17.DL+RVRS -1A20 1.447 6L214 0.000 0.000 0.00
Mh FZ I V7DL + RVRS -0.901 1.037 -0215 -2.954 _-0.00 0

MUM 01EADLOAD -1w0 1.746 0.100 0.080 -0.009 0.000
Mn MX a 9:RVRS WINO -1.513 -0.811 -0.067 4137 -0.005 00

MarMY 11 7:DEA LOAD 4253 2.984 .0.001 -0.022 0A04 0.000
MInMY I ltDL+.75( -0.400 2.006 -2l0 -2.201 .4L013 0.000
MaF a I 3:8E8Mb (E -0.000 .i 4.05$ 4004 0.00 1000
Mi' | 1 3:SEISMIC (EC -0.0001 0.001 _4.051 -0-004 0.060 0.000

Reactions
Hodkona I Vedlical IHrIbostI M crowt

Node UG FX FY FZ UX MY An
O(ip) 0p) Qdp) MdAf (kNO1n) Qdpbn)

1 3:SEISM C (EC -0.000 0.001 -0.051 -0.004 0.000 M000
4:SEISMIC (EC 4000 M.D1 -0.051 -0.004 0.000 0.000
1:DEAD LOAD 0.204 1.88 -0050 0.01 -0.006 0.000
2:ROOFLNEI 0280 2.213 .0049 0.014 -0.005 0.000
5:LATERALW -2236 -0.800 -0.163 -2.911 -0.001 0.000
t:RVRSWNO -1.165 4831 -0.1 5 -2.970 -0.003 0.0

:DL +.d CAL -1.202 2.920 ,0.208 -2.157 -0.011 0.000
7:EAD LOAD 0.545 4.081 -- 090 0.029 4012 0.00
8:DL+WL -1.972 1.060 -0.212 -2.8=8 -0.007 0.000
10DL0.7(s 0.24 1.869 -0.08d 0.013 -0.008 0.000
11;L+0.7( 0.254 i.M -0.05 0.013 -0A06 T000
12:1.063 (L) 4 .281 1.96 -0.009 0.014 -0.005 0.M
13:1.003 M.4 0.281 1.98 0 089 - 0.014 .. 006 0.00
14:1.0474(DL) 0a487 3.617 4116 0.025 -0.011 0.000
15:1.0474(04 0.487 3.617 4116 0.= i011 0.000
16:0L+ .7M .4400 2.806 .0210 -2.201 4013 0.000
V-L + RVRS -0.901 1.037 -0.215 -2.94 4009 0j0

5 3:EISMIC(E 0.000 0.001 -0.051 0.000 0.000 0.000
tSEISIO (EC M 0.000 0.001 -0.051 0.000 0.000 0.000
"MDADLAD -0.262 1.849 -4 0.0 D 0.000 QM0
qR0OFLNEI -0277 2.196 -0.048 0 00 0.000 0,000
5:LATERALWA 4353 . 0.906 0.08 0.000 0.000 0.000

rsvRmWNO -1.331 0.122 0.069 0.000 0.000 0.000
t:tL.75(IM. -0.734 4.176 -0.056 0.000 0.000
7: EADLOAD -53 4.047 .098 0.000 0.000 0.000

STAAD Pro for WOws Release 2000 ftta.a9 In
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I -- 2188-551 10

.f Crnst Pod Bldg -

W MHF "20-Feb-07 'WW

-' Wahkinton Ctostn Hintord Crest Pad Bldg AWASd T 21-Msr-2007 09:14

Reactions Cont...
Horbonbl VerAcI Horizooal Manient

FX FY F2 MX MY MZ
( NOT) (dp) Odp) (kipln) (Wipin) (upln)

:DL+ -Wt -0-814 2.754 0.017 0.000 0.000 0.000
OIXDL+0.7( -0281 1.849 -0.054 0.000 0.000 0.000
iDL+0.7{E -0.261 1.849 -0.044 0A000 0.000 0.F0G

121.063 M - 4278 1.6 -0.088 0. 0.000 0.000
13:1.03 (MI 4 -0.278 1.968 -0.088 0.000 0.000 0-000
14:1.0474(0L) -0.4B2 . 3.588 -0.115 0.000 0.000 0.000
1;1.0474P4 -0.482 3.685 -0.115 0.000 0.000 0.000
1:DL +.75 N -1A67 4.138 -0.034 - 0.000 .0 0.000
17:0. RVRS -1.592 2.770 0,020 O.OO 0.000 0.000

a 3SEISMIC (EC 0,000 -0.001 0.051 00 - 0.000 000
4!SEISMIC (EC 0,000 -0.001 0.051 -0.006 0.000 0.000
IEADLOAD -0,078 0.725 0.051 0.065 -0.004 0.000

:ROOF UVEL .0.082 1.021 0.049 0.015 -0.005 0.000
5LATERALWI -2405 -0.790 -0.004 -3.074 -000 0,00o
ORVRSWNND .1.513 -0.011 -0.067 -3.137 -0.00 0.000
0:0L+.76(WL -1.943 0.98 0.040 -2.229 .0.010 0.0
rDEAD LOAD -0.160 1.746 0.100 0.060 -0.000 0.000
-tDL+WIL -2483 -C.I -0.013 -4008 -0.007 0.000
1&.DL+0.7 (E; -0.078 0.725 0.6? 0.0a0 -5.004 0.000
I1:DL + 0.7(EC -0.078 0.726 a0m? 0.060 -0.004 0.000
12:1063(0L)4 4.083 0.770 0.090 0.64 -0.00 0.000
13:1.083(DL) -0.083 0.770 0.000 0.084 -0.006 0.000
14:1.0474(D) -0.143 I.5 0.117 0.075 -0.006 0.000
i5:1.0474(D) .0.143 1.825 0.117 0.075 -0.008 0.000

:0L + .7(W -1274 0.883 0.038 -2.276 -0.012 0.000
17:DL+RVRS -1.691 -086 -0.01 -3.072 -0.00 0.000

10 3:SESMC (EC 0.000 4000 0.061 0.000 0.W 0.000
4:8ESMC (EC 0.000 -0.000 0.051 0.000 0.000 0.000
1:EAD LOAD 0.076 0.723 0.050 0.000 0.000 0.000
ZROOF LIVE I 0.080 1.018 0.049 0.000 0.00 00

:LATERAL WI -0.824 0.694 0.182 0.000 0 0.000
9-RVRSWND -1.08 0.724 0.164 0.000 0.000 0.000
t:L+.75(WL -0.482 2.007 0.207 0,000 0.000 0.000
7:DEAD LOAD 0.156 1.740 0.0"8 0.000 0.000 0.000
8:DL + WL -0.748 1.418 0211 0.000 0.000 0.000
10-DL+0.7(EA 0.076 0.723 0.085 0.000 0.000 0.000
1:DL+0.?(B 0.076 0.723 0.085 0.000 0.000 0.000
W1t:M(DL)4 0.081 0.769 0.089 0.0001 0.000 0,000

131.053 (D 0 0.081 0.769 0.089 0.000 0.000 0.000
14;1.0474(DL) 0.139 1.520 0.11 - 0.000 0.000 0.000
15:1.0474(0L) 0.139 1.620 M115 0.000 0.000 0.000
16:DL+.75A - -0.96 2.028 .fl 0.000 0.000 0.000
17;DL+RVRS -1.420 1.447 0,214 0.000 0.000 0.000

11 :wijSMIc (EC 0.000 -0.oa 0.000 0.003 0.000 0.000

Pftn 1MjS nO Is?,nI STAAD Pro tr Wndmws Release 2006
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2186451 . 11

JCblmtest Pad Bldg REr

By MHF O .eb-07 ChI"dIAJ
Wahenglon Csuw Hanfrd " Crest Pad Bldg AW.sl """' 21-Ma,-2007 09:14

Reactions Cont...
lHormatll WOWica |HornaZlm7

Node LIC FX FY F( MY MZ
(ldP) (kP) (Ip) (Idp) apO tdp-in)

4.SSMIC (EC 0.000 -0.000 0.000 0.003 0.000 0.000
1:DEAD LOAD -0.124 1.323 0.001 -0.040 10J02 0.000
:ROOF LIVE I .0.129 1.641 0.00 0.018 0.002 0.000

&LATERAL WI -0.152 -0.309 -0.028 -1.904 4002 0.000
2:RVRSWND -0,158 -0.317 -0.02? -150 -0,001 0.000
tdL+.75(*l -0.334 2.322 4020 -1A54 0.002 0.000

:EAD LOAD -0.253 2.964 -0.001 -022 00 0.000
8:L +WL -0276 1.013 -0.027 -1.944 -0.0m 0000
10:DL+0.7( E .0.124 1.323 -0.001 0.038 0.002 0.000
11:DL+0.7(EA -0.124 1.323 -0.001 4.038 0.002 0.000
121.03 (L) 4 -0.132 1A00 -0.001 -0.040 0.002 0.000
1t1.063 (DL)4 -0.32 1AM6 -0.001 -0.040 0.002 A000
14;1,0474(VL) _-M22f 2.10 -0.001 -0.027 0.003 0.00
1&1.0474(DL) _0227 Z518 -0.001 .027 0.003 0.000
W6:DL+.75 (W -0.339 2.316 -0.021 -1A89 0.002 0A00

17 DL+ RVRS -0 8 2 1.008 -0026 -1.00 0.000 0.000
15 3:SEISMIC ( -.t -0.00 400 _0.000 0.000 0.rM0 0.

4:SEISMIC (EC -0.000 -0.000 0.000 0.000 0.000 0.00
1:DEAD LOAD 0.123 1.314 40A01 0.000 0a 0.000
2ROOF LIVE I 0.128 1.631 0.000 0.000 0.00 0.000
S±ATERALW -0.151. 0.300 0.025 0.000 0.0m 0.000
:RVRSWM -0.157 0.314 0.02 0.000 0.000 0.000

7:DL +O5 A 0.106 t762 0.018 0.000 0.00 0.000
7:DEADLOAD 0.251 2.946 -0.001 0.000 0.000 0000
8:DL +YL -0.028 1;614 0.024 0,000 0.000 0
10:DL+0.7(E 0.123 1.314 -0.001 0.000 0.00 0.000
1I:0L+0.7(E 0.123 1.314 .0.001 0.000 0.000 0.000
12;1.003 (DL)I o.ii 1.397 -0.001 0.000 0.000 0.000
13:1.= (DL) 4 0.131 1.397 -0.001 0.000 0.000 0.00D
14:1.0474(A) 0.25 2.600 -0.001 0.00 0.000 0.000
15:1.0474(DL) 0.225 2.5 -0.001 . 0.000 0.000 0.000
18:DL+.75M 0.102 2.772 0.018 0.000 0.000 0.000
17:DL+ RVRS -0.033 1.527 0.025 0.000 0.000 0.000

STAADProforWndowReln 2008 .
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S i________ J4N0 ShEWSNo Rnv

2186-361 12

-M' Crest Pad Bldg
By MHF 0  hb-07 "dM

S TahMngton Clot,. Hanford Crat Pad Bldg AWid " 21-Mhrn2007 0t.14

Reaction Envelope
Hodzonbli Verucal Hizontal Moment

Nod" Emv FX FY FZ NX MY NZ
(ip) (ip) Wd) (odpln) (dp-wi 000pln)

1 +a 0.545 4.081 0.Wo 0.029 0.000 0.000
1 +e Lod7 Load:7 - LoS&7 Lont3 -

S - -2.236 -0.831 -0.215 -2.970 -0.013 0.00
w Loa&a Load.0. LealT 1 B Lo" LoadL 1 -

5 t+e 0.000 4.188 0.069 0.000 0.000 0.000
a t+a Loat3 Load: 16 Lod:9 - -

a -1.592 0.000 4115 0.000 0.000 0.000
5 .we lad:17 - oad:14 -

6 e 0.000 1.749 0.117 0.0m 0.000 0.000
8 we Load:3 Load: ? Load 14 tod Load: 3 -

2 - -2483 | 4811 -0.067 -3.137 -0,012 0.000
6 - Load:8 Loate Load9 Load9 Lost6 -

10 +S 0.156 ±028 0.214 | 0.000 0.000 0.00U
10 we Load7 Loat18 Loadzl7 . -

10 -bS -1.496 40 D 0.000 0.000 0.000 0.000
10 -W Loade Load;3 - - -

11 0.000 2.904 .O 0.018 0.004 0.000
11 Lwe }LO 3 Load:7 Load2 Lotd:2 Load: -

11 - e -0.339 4317 -4028 -1.090 -002 0.000
11 -v Load:16 Lodt LS * 17S Load lT Load:S -

15 e 0.251 2.848 0.02 MOO 0,000 0.000
is fwe Load:7 Loat7 Lad- - - -

15 -0.157 -0.000 -0.001 0.000 0.000 0.000
1 LV o ltoad;9 Loat3 Lo0S12 - - -

Support Reaction
NOde LC Fa-X For e-Y Force-Z Moment-X Moment.Y Moawnt-2

Nko) Qdp) Pop) (IdpI,0 (IdP1r0 (gin)
1 3 -000 0.001 -0.051 -0.004 0.000 0.000

4 -.oo 0.001 -0.051 -0.004 0.000 0.000
1 0.24 1868 4.050 0.016 -0.006 0.000
2 _0.280 2213 4049 0.014 -0.00 0.000
5 -2.236 -0.4800 41163 -2.911 -0.001 0.000
0 -1.165 4831 -0.15 -2.970 4003 0000
8 -1.202 2.928 4208 -2.157 -0.011 0.000
7 0.545 4.081 4099 0.029 -0.012 0.000

1 -1.972 1.088 4212 -2.805 -. 007 0.000
10 .0.264 1.869 4085 0.013 -0.006 0.000
11 0.264 1.86 -0.085 0-013 -0.006 0.00
12 0.281 1.986 -0.0 9 0.014 -0.008 0.000
13 0.281 1.9$ 4089 0.014 4006 0.000
14 0-487 3.617 -0.116 0.D25 -0.01.1 0.000

rittsOZ 21.30W lfl'1 STAADPfrVWndows Rhfease 2006 PtRwU 2 r11l
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WCH-195
Rev. 0

l . ~2186-361 1 15 1

Jbtik Cit Pad Bldg
By MHF 041GFeb-07 WW

Vstdngton Cosun Hmiford - t Crest Pad Bldg AW.sd j" 21-Mor-2007 0914

Beam Stress
-aeir LC Section Ax121 Bend-Y Bon-2 Cembinod Shmn-Y SIwr-Z

(PQ a(s) 06V (psO ( ((co
I0.000 80.94 14.731 .000 675.678 -199.127 -0.069

M0.83 883.087 15A09 -28.575 936.051 -199.127 -0.089
0.187 685190 1M.08S 413150 1.19E 3 -199.127 -0.089
0.250 861.312 1.754 -7B9.724 1.4E 3 -19.127 4089
0.333 89.435 17.441 -03E 3 1.71E 3 -199.127 409
0.417 071.557 18.11S 428E 1.97E 3 -109.127 -0,089
0.500 8M3.00 18.798 -1.54E 3 223E 3 -199.127 -0.069

0.3 M7.02 173 -1.8E 3 24E 3 -190.127 AM
0.67 677.925 20.150 -2.05 3 2.75E 3 -199.127 -0.0 9
0.30 0 .7 20.828 -231E 3 3.01E 3 -199.127 -. 088
OA33 682.170 21A08 -2)7E 3 327E 3 -199.127 .0Z089
0.917 684.292 22.182 -. 82E 3 353E 3 .190.127 .0.089
1.000 89.415 22.830 -30E 3 3.7E 3 -199.127 -0.089

2 0.000 775320 12.80 -0.000 783010 -211.932 0.116
0.083 775.320 11.811 -272.56 1.08E 3 211.532 0.116
0.167 775.320 10.232 -545.117 1.3 -3 -211.532 0.116
0.250 77.320 10.052 -7.75 ISE 3 -211.532 0.116
0.333 776.320 9.173 -1.0E 3 ISM! 3 -211.532 0.118
0.417 775.320 0.294 -1.35E 3 .1E 3 -211.532 0.116
0.500 775.320 7.414 -1.64E 3 2.42E 3 -211.532 0.116
0.583 775.320 .538 -1E 3 .RE 3 -211532 0.116
0807 776.320 9.856 -2.1E 3 2.9E 3 -211.532 0.116

0.750 775.320 4.777 -245E 3 323E 3 -211.532 0.116
0.833 775.320 1897 -2.73E 3 3.853 -211.52 0.116
0.017 775.320 3.018 -3E 3 3.78E 3 -211.32 0.118
1.000 77=320 213 -3.27E 3 405E 3 -211.32 0.11

3 0.000 29.123 4678 0.000 32.701 1 0.004 . -0.062
0.083 29.123 -3.182 0.005 32.310 0.004 -0.052

0.167 _2.123 -2.7386 0,010 31.919 0.004 -0.0=2

0.250 29.123 -2.390 0.015 31.28 0.004 -0.052

0.33 29.123 -1.994 0.0w 31.137 0.604 -002
0.417 29.123 4.808 0.025 30.746 0.004 4052
0.600 29.123 -202 0.030 30.355 0.004 40052
0.5B3 29.123 -0.808 0.035 29.964 .4 0.052
0.83 29.123 4.410 0.040 29.573 0.004 -0.052
0.750 29.123 4014 0.046 29.182 0.004 0.052
0.833 29.123 0.382 0.050 29.54 0.004 -0.02
0.917 29.123 . 0.778 0.055 29.958 0.004 -. 052
1.000 29.123 1.174 0.000 0.356 0.04 -0.052

4 0.000 29.123 -4.578 0.000 32.701 0.004 70.052
0.093 2.123 -1162 0.005 32.310 0.004 0.052
0.187 2.123 -2.788 0.010 31.910 0,004 -0.052

0.280 2.123 -2.390 0.016 31.28 0.004 -0.052
0.333 2.123 _1.994 0.020 31.137 U04 .0.052

0.417 29.123 -1.981 0.025 30.746 0.004 -0.052

SrAADPO Ifr fldows Release 2006 M aiI15r113
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2186451 16

Anh Cres Pad ld

By MHF DM20-Feh-07 C'dww

C- VAsNngton cloewe Hanford FiE Crest Pad Bldg AWstd 21-Mar-2007 09:14

Beam Stress Cont...
Bene LJC Section AxhI Bond-Y Bond-Z Combined SBhar-Y Shear-z

(p*l 000l (PSO (pW (s (9mi)
0.500 29.123 -1.202 0.030 30.355 -04 .0.052
0.83 29.123 -0.0M a. 29.964 0.004 -0.052

0.667 29.13 -0A10 0.040 29.573 0.004 -0.052
0.760 29.123 0.014 0.045 29.182 - 0.004 .6W
0.833 29.123 0312 0.06 29.554 0.004 -0.052
0.917 29.123 0.778 0.055 29.955 0.004 -0.052

1.000 29.123 1174 0.0 30.355 0.004 -0.052

5 0.000 -211.658 -2.73E 3 -0.000 -2.94E 3 496.264 M.aw
0.083 -211.185 ,2.32E 3 63M148 417E 3 495284 -53.869
0.167 -211.58 -1.9153 1.28E 3 -3.4E 3 495.264 -a

0.20 -21MSt -1.51E 3 1.91E 3 -3.E 3 495.264 -8aM
0.333 -211.58 -1.1E 3 2.55E 3 31ME 3 495.264 -53.89
GA17 -211.158 -889.793 .19E 3 -4.0E 3 495.254 .5ma
000 211.858 -281M0 3.83E 3 432E 3 405.264 .5380
0.583 -211.558 121.513 4A7E 3 -4.81E 3 495264 -8409
0.657 211.658 534606 6.11E 3 -&95E 3 49.264 -53.869

0.750 -211.168 942.018 5.74E 3 -. 9E 3 495284 --53.8
0.833 -211.558 1.35E 3 6.30E 3 -7.94E 3 49,264 -flOS
0.917 -211.658 1.76E 3 7.02E 3 -8.9E 3 495.264 -.53.69
1.000 -211.958 2.17E 3 7.6E 3 -10E 3 498,264 -1388

6 0.000 1USE 3 -2.02E 3 -0.000 .11E 3 11672 40.404
0.083 1.0E 3 -1.72E 3 17.616 2.82E 3 13.672 40404
0.187 1.OE 3 -1.41E 3 35.232 2.53E 3 13.72 -40.04
0,250 1.09E 3 4.11E 3 52.848 2.25E 3 13072 -40.404

0.333 I.E 3 -799.138 70A64 1.98E 3 13272 -40.404

0.417 1.09E 3 -493.008 38,079 15E 3 13S72 -404
0.5CC 1.1E 3 -188.874 105.6 8 1.39E 3 13.672 -40404

0.583 I.1E 3 119.2M9 123.311 1.34E 3 11872 -40404
0.667 16 3 425.391 140.928 137E 3 13872 -4A04

0.780 1.IE 3 731.524 15.543 1.2E 3 1M572 -40A04

0.833 1.1E 3 1.04E 3 17.159 2,32E 3 13.572 .40A04
0.917 1.11E 3 1.34E 3 193.775 2.84E 3 13,872 -40.4G4
1.000 1.11E 3 IAN 3 211.391 97E 3 1672 40404

7 0.000 1A4E 3 27.22 0.000 1.48E 3 410.859 0.027
0.083 1.44E 3 27.220 -529.133 1,99E 3 -410.M59 0.027
0.187 1.44E 3 27.018 -405E 3 2.53E 3 -410.65 .027
0.20 1.44E 3 26.816 45UE 3 3.05E 3 -410.659 0.027
0.333 1.44E 3 2".14 -2.12E 3 3.9E 3 -410858 0.027
0A17 1.456E 3 26.412 -2.6E 3 4.12E 3 -410.659 0,02

-0.00 14E 3 26210 4.17E 3 4.E 3 410.059 O.02I
0.583 1.45E 3 2X.008 -3.7E 3 S.18E 3 410659 0.027
0.667 1.48E 3 25.00 -4.23E 3 5.71E 3 410.59 0.027
0.750 -1A.E 3 . 2604 4.76E 3 6.24E 3 -410.889 0.027
0.833 1A8E 3 25.402 .529E 3 6.7E 3 - .410.5 5 0.027
0.017 1.46E 3 25.200 -5.82E 3 7.31E 3 410.659 0.027
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2186-331 17

Jma Crest Pad Bldg Rd

Wy MKF O0ftPeb-07 ChdWW

a" Wsktngon Closem Hsnmfxd ' Crest Pad Bdg AWstd I '*T 21-asr-20D7 0914

Beam Stress Cont...
Beam TC aectIon Axial Bnd-Y Ond-2 Cembmd Shar-Y Shear-Z

(INI IMID am!) 0111 Do (PO
1.000 _IA4E 3 24.990 4.35E 3 7.84E 3 -410.M5 0.027

8 0.000 449.287 -2.7293 -0.000 3.17E 3 2ai37 a.98
0.083 481A10 -2.31E 3 381.571 .14E 3 29.137 -53.958
0.187 43.32 -l9E 3 783.143 3IIE 3 298.137 -53.918
0.250 456.854 -1.AeE 3 1.14E 3 .09E 3 288137 .3.958
0.333 457.777 4.08E 3 I.3E 3 08E 3 298.137 -8&958
0.417 450.100 -7174 1.91E 3 3.04E 3 298.137 -53.958
0M0 482.22 -222.844 2.29E 3 3.01E 3 20&137 M.951
083 484.145 i4.988 2.7E 3M3E 3 29.137 3.958
0M7 486.27 554.618 3.06E 3 4.07E 3 20&137 -53.958
0.750 488.380 963.48 A3E 3 4872 3 298.137 -3.858
0, &M 470,812 1.37E 3 3.M2E 3 5.88E 3 29.137 .53.968
D.917 472.835 1.78E 3 4.2E 3 845E 3 29.137 -53.958
1.000 474.767 ti1E 3 4.58E 3 724E 3 291I$ -53.958

9 0.000 -227.315 -2.79E 3 0.000 .3.01E 3 373.00 -54.933
0.082 -221.315 -237E 3 480.719 -&07E 3 373.08 5433
0.167 -221.15 -1.95E 3 1A39 aas41 3 373.085 -64.933
0.250 -221.315 -1.64E 3 1.44E 3 42E 3 373.086 -54.033
0.333 -221.315 -1.12E 3 1.2E 3 427 3 373.M0 -54.933
0.417 -221.31S -704M 2.45 3 -3.33E 3 373.05 -64.93
0.500 -221.315 -28.370 2.86E 3 . -3SE 3 373085 -54.133
0.583 -221.318 127.149 337E 3 -3.71E 3 373.08 -54.983
0.107 -221.315 54409 3.8E 3 -4.61E 3 373.08 44933
0.750 -221.318 980.281 4.33E 3 4.51E 3 373.085 -. 933
0.833 -221.315 1.38E 3 4.811E 3 -6.41E 3 - 373.085 -K933
0.9f7 -221.315 1.79E 3 5.29E 3 -7.3E 3 373.085 -54.933
1.000 -221.315 221E 3 M.77E 3 -82E 3 37.085 - S4.933

10 0.000 6M1.134 12.227 0.011 813.551 -199.124 -0.125
M0.083 6683A 11161 -256571 953206 -1091124 -0.126

.L157 eILa.n7 14.136 -51.143 1.21E 3 -199.124 012
0.250 187.898 1.010 -789.714 1,47E 3 -19.124 0.128
0.33 08.821 11045 403E 3 1.73E 3 -1.124 -0.12W
0.417 691.943 1.999 -128E 3 1.99E 3 -199.124 -0.126
0.600 OSK. 17.954 .12E 3 2.25E 3 -199.124 -0.120
0.583 8986.18 18.908 -1.88 3 t5lE 3 -199.124 -0.128
0.067 189.311 19.183 -2065 3 2.77E 3 -130.124 -0.126
0.750 700.433 20.817 -2.315 3 .03 3 -119.124 -0.128
0.833 702.156 21.772 -2.67E 3 3.2E 3 -191124 .0.126
0.917 704,878 22.72 -2.82E 3 3,88E 3 -190.124 .0125
1.500 7801 21681 -3.06E 3 3M1 3 -193.124 -0.128

11 0.000 881.331 12.227 0.000 3,58 -199.124 -0.126
0.083 683.453 1181 -256.671 953.206 -1.124 .
0.1_7 685.878 14.136 -11143 1.21E 3 -199.124 -0.128
0.250 6896 1.090 -78.714 1A7E 3 -191124 -0.128
0.933 88 .821 j16.045 -1.03E 3 1.73E 3 -199.124 -0.128
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WCH-195
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-- She m
U-- - 2186-351 18

-lith. Cet Pod Bd Re

ft MHF D2OFob.07 0 VMY

Washgton ClRe Hanford M Crest Pad Bldg AW4ld 1m" 21-M4r-2007 .t14

Beam Stress Cont...
BUM Uic e Io.n AxiJ Bend-Y BSnd-Z Combned fh*-Y Shew-2

(p) (p0 (POD (ps (p0 (Psi)

0.417 091.943 16.999 -1.28E 3 1.1E 3 -199.124 -0.125
0.500 694.008 17.954 -1.64E 3 2.25E3 199.124 -0.120
0.583 890.188 18.908 -IRE 3 2.51E 3 -109,124 -0.120
0.667 698.311 19.AB3 -205E 3 2.77E 3 .199.124 -0.126
0.750 700.433 20.617 -2,31E 3 3.03E 3 -199.124 a12d
0.833 702.55 21.772 -2.57M 3 329E 3 -199.124 -0.125

. 0.217 704.67B 22,727 -2.B2E 3 .56E 3 -199.124 .0.128
1.000 70M 23,681 -3.08E 3 3.1E 3 -199.124 -0.126

12 0.000 722.970 13.155 0.000 738.t25 -211A .0.132
0.083 725.227 14.152 -272.736 1,01E 3 -211.9 -0.132
0.167 727.483 15.149 -545.471 1.29E 3 -211.669 -0.132
0280 729.739 1W.148 1.207 1UIME 3 411.89 -. 132
0.333 731.995 17.144 4.09E 3 1.64E 3 -211.669 -0.132
0.417 734251 18.141 -1.30E 3 2.12E 3 211AB9 -0.132
01800 73.A0 19.13 .1.4E 3 2.39E 3 -211.089 -0.132
0.5i 738784 20.135 -1.91E 3 2.67E 3 -211.850 -132
0.67 741.020 21.132 -2.18E 3 2.94E 3 -211.059 -0.132
0.780 743.270 22.130 -24SE 3 322E 3 -211.60 -0.132
0.833 745.32 23.127 -2.73E 3 3.5E 3 -211.688 -0.132
0.917 .747.789 24.124 -BE 3 3.77E 3 -211.89 -0.132
1,000 750.045 26.121 -327E 3 4.06E 3 -211.600 -0.132

13 0.000 722.97 13155 0.000 738.128 -211.659 -4.132
0.083 7227 14.152 -.27236 1.01E 3 -211.669 -0.132
0.17 727.483 15.149 -545.471 1.29E 3 -211.69 -0132
0.250 729.739 16.145 -818.207 1.68E 3 -211.889 .0.132
0.333 731.95 17.144 -. 00E 3 1.84E 3 -211.609 -0.132
0A17 734.251 10.141 -. 38E 3 2.12E 3 -211A19 -0.132
0.500 73&.08 19.135 .1.64E 3 2.39E 3 -211A9 -0.132
0.583 738.784 20.135 -1.91E 3 2.07E 3 -211.69 -0.132
0.807 741.020 21132 -2.18E 3 2.94E 3 -21119 -0.132
0.750 743.276 22.130 -2AE 3 3.22E 3 -211 M .0.132
0.833 74532 23A27 -2.73E 3 35 3 -211. -0.132
0.917 747.789 24.124 -3E 3 3.77E 3 -211.S9 -0132
1.000 750.045 25.121 -327E 3 4.0OE 3 -211.8-9 A132

14 0.000 1.2RE 3 23.08 0.000 1.31E 3 -27.213 .0.034
0.083 1.24E 3 23.32 -473.153 1.79E 3 -387.213 .. -0.034
0.167 1.29E 3 23.484 .94.305 220E 3 -367.213 -0.034
0250 1,3E 3 23.842 -1.42E 3 2.74E 3 367.213 -- 0.034
0.333 1.3E 3 - 24.100 -1.89E 3 3.21E 3 -387213 -0.034
0.417 1.3E 3 24.358 -2.37E 3 3.8E 3 -367.213 4034
0.500 1.3E 3 24.618 -2.84E 3 4.17E 3 -3W7.213 -0,034
0.583 1.3E 3 24.874 -3.31E 3 4.44E 3 -367.213 -0.034
0.87 1.31E 3 25.132 -3.79E 3 5.12E 3 -367.213 -0.034
0.750 1.31E 3 25.390 -4.2E 3 5.59E 3 -367.213 -0.034
0,33 1.31E 3 25.48 -4.73E 3 8.07E 3 467.213 -0.034
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WCH-195
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2186-351 19
1 -9

8kse..O t. n w cfldn Ni
M-bI Crest Pad Bldg

By MHF M20.Feb-07 WW

Washinglon Cowse Hardid Cret Pad dg AW.Std VM 21.Mar-2007 09:14

Beam Stress Cont...
Been, .C Section Azhi Bend-Y Bkd-Z Combined Shmw-Y Sh,-Z

(psO (mC- (pSW) ws' (PO (ps.
0.917 1.318 3 25.NS -5.2E 3 6.4E 3 -367.213 -0.034
1.0C 1.32E 3 26.183 -GAGE 3 7.02 3 -367213 -0.034

15 0.000 1.29E 3 23.089 0.000 1.31E 3 -37213 -8034
0.083 1.29E 3 2&327 -473.153 1.79E 3 -307.213 -0.034
0.187 1.29E 3 23.84 -946.366 2.286E 3 -367.213 -0.04
0.250 1.3E 3 23.642 -IC42E 3 2.74E 3 -357213 -0.034
0.333 13E 3 24.100 -1.89E 3 321E 3 -37213 -0.034
0417 1.3E 3 24.358 4.37E3 3.ME 3 -Mi.213 0.034
ato1 1.3E 3 24.616 -284E 3 4i17E 3 467.213 -. 034
0.583 1.3E 3 24.874 -. 31E 3 4.84E 3 -357.213 -0.034
U067 1.31E 3 25.132 .798E 3 5.12E 3 -387.213 -0.4
0.780 1.31E 3 25.390 -4E2 3 SE 3 -387213 4034
0.3 .1.3E 3 25.48 -4.73E 3 6.07E3 qy213 -0.034
0.917 1.31E 3 25.365 -6.2E3 &542 3 38.213 -. 034
1.000 1.32E 3 20,153 -5.58 3 70E 3 .367.213 -0.0m4

is 0.000 1.08E 3 -ZO7E 3 0.000 3.14E 3 -77.962 -41202
0.083 1.08E 3 -1.75E 3 -100.454 293E 3 -77.062 -41.202
0.187 1.08E 3 -1.44E 3 -20.90 2.72E 3 -77.952 -41202
0.250 1.08E 3 -1.13E 3 301.383 2.51E 3 -77.982 -41202
0.333 1.8E 3 .816286 -401.817 2.3E 3 -77.82 -41.202
0.417 1.09E 3 -504.104 -02.271 2.09E 3 -77.9M -41.202
0.500 1.09E 3 -191.921 -02.725 1.88E 3 -77.902 -41.202
0.83 1.09E 3 120.261 -703.179 I.1E 3 -77.962 41=
067 1.09E 3 432444 -103.4 2.33E 3 -77.182 -4102
0.750 1.1E 3 744.626 -904.058 .74E 3. -77.962 -412M2
0.33 1.1E 3 1.06E 3 -18 3 &1E 3 -77.082 -41202

0.917 1.1E 3 1.37E 3 -1.E 3 3.57E 3 -77.962 -41.202
1.000 1.1E 3 1.E 3 421E 3 3.9983 -77.9 2 .41.292

17 0.000 439.330 -. 77E 3 0.000 3.21E 3 173.958 -55.023
0.083 441.752 -235 3 224.144 3.02E 3 173.58 -55.023
0.167 443.875 -194E 3 448.289 2.3E 3 173.95 -55.023
0.250 445.997 -1.452E 3 172A33 264E 3 173.968 -65.023
0.333 448.12D -lIE 3 BS.7 245E 3 173.95B -55.023
0.417 480.242 -688A72 1.12E 3 2.26E 3 173.056 -65.023
0.5W 452.38M -289175 1.34E 3 2.07E 3 173.950 .65.23

083 454.487 147.32 IRE 3 2.17E 3 173.958 -55.023
0*7 458.10 684219 1.79E 3 2.81E 3 173.9* -55.023
0.750 458.732 911.116 2.02E 3 3ABE 3 173.058 -86.023
0.833 40.855 1.E 3 22 3 4.IE 3 173961 -. 023
0.917 42.977 1.81E 3 247E 3 4.74E 3 173.M8 -55.023
1.000 486,100 223E 3 10E 3 5,39E 3 173.958 55.023

2 1 0.000 185.907 -93.88 .8.11E a 5.338 3 1.14E 3 -2.438
U.083 179.195 -71.603 -3.13E 3 4.08E 3 1AE 3 -2.435

0.157 172.483 -49.110 1.5E 3 1,8E 3 1.27E 3 -2A36
0.250 165.771 -27.044 113382 305.178 1.13E 3 -2435
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-- ____ 2108-351 20
$120ro IYNGUOCC2M5URr20

J Tle CrestPad Bldg Ao
tmy F DOga-Feb-07 CMI

0M' Wa0hmgjj Cbsure fharford Crest Pad Bldg AWld O1 21-Mar-2007 09:14

Beam Stress Cont..
BUm IC Secdon Axial Bend-Y Bond-4 Comnied Shear-Y Sheur-Z

(PSO (P) (PO w- ' (01) (PsO
0.333 159.059 -4.760 1.77E 3 1.94E 3 998ff7 -2.435
0.417 152.346 17.50 3.2E a . 3 884.58 -2.435

0.500 145.634 39.780 4ASE 3 4.05E 3 7309 -2,435
0.583 138.922 6204 5,4E 3 SAWE 3 598.320 -2435
0.887 132.210 84.329 8.32E 3 6.53E 3 462151 -2.435
0.750 125A7 10804 6.93E 3 7.18E 3 327.982 -435
0.533 118.785 128L878 7.34E 3 7.59E 3 193.813 -2.435

17 112.073 151.153 7.53E 3 7.8E 3 5"344 -2A35
1.000 105.361 173.427 7.52E 3 78 3 -64.265 -2.435

2 0.000 196.691 -104.270 -5.49E 3 6.79E 3 1.62E 3 2.778
0-633 1889. -78.856 -4.08E 3 4.34E 3 1A8E 3 -2.778
0.187 181.700 -53.443 -1.82E 3 2.12E 3 1.34E 3 -2.77
0.250 174.705 -28.029 90.474 293620B 1.2E 3 -2.778
0.333 167.710 -2.815 1.85E 3 2.02E 3 1.08E 3 -2.778
0417 180.115 22.798 3.39E 3 3.57E 3 920.090 -2.778
.50 153719 48.212 4.71E 3 4.91E 3 780.300 -2.778

0,83 146.724 73.825 &.82E 3 6.04E 3 840.518 -2.778
0.667 139.729 W.039 6.7E 3 8.94E 3 500.720 -2778
0.750 132.734 124.453 7.37E 3 7.63E 3 360.937 -2,778
-. 3 15739 149.88 7.83E 3 S.1E 3 221.147 -2.778
0.917 118743 175.280 8.05E 3 8.36E 3 81.35? w2.778
1.006 111.748 200.693 E8.08 3 &.39E 3 .40.173 -2.778

3 0.000 16.556 1.928 0.124 1808 0.008 0.073
0.083 16.558 1.23 0.137 17.952 0.009 0.073
0.187 16.58 0.590 0.151 17.207 0.009 0.073
0.250 18.66 -0,078 0.164 1.793 0.008 0.073
0.333 18.550 -0.747 0.177 17.480 0.008 0.073
0417 16.558 -1,416 0.190 18.181 0.00 0.073
0.00 16.55- -. 084 0.203 18.843 0.006 0.073
0.583 16.556 -2.753 0.21a 19.525 0.008 0.073
0.187 .580 .3A22 0.229 20.20 0.008 0.073
-70 16.5 4.090 0.242 20.a8 0.008 0.073
0.833 1am6 .4.750 0.255 21.570 0.008 '0.073

0.17 16.550 -5.427 0.258 22.252 .00 0.073
1.00 14.566 -4.098 0.281 22.132 0.0m 0.073

4 0.00 is 1.928 0.124 18,808 006 0.013
-.- ~3 --. 558 . 1.259 0.137 17.952 0108 0.073
0.157 10.556 0.500 0.151 17.297 0.008 0.073
0.250 18.556 -0.078 0.164 1.796 0.005 0.073
0.333 16.558 .0.747 0.177 17.480 0.005 0.073
0A417 16.55 -1418 0.190 18.161 0.006 0.073
0.00 i8.s6 -2.084 0203 18.43 0.006 0.073
0.583 165 -.2.753 0.216 19 0.006 0:073
0.687 16.558 -3422 0.229 20.205 0.008 0.073
0.750 16.556 4.090 0.242 20.888 0.008 0.073
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2186.351 21

7Ab Oust Pad Btdg R

a MHF f20-Fb.07 yWi

Oht WNngtonCoow Hanfomd b CmetPadtdgAW.std 1' 21-MU-2007 09:14

Beam Stress Cont...
LJun UX Stoftn Axial Bd-Y Bnd-Z COmINWd ShearY Shear2

(pS* (p4 ( (SO (p) (P@
0.8 16.556 -4.759 0.255 2170 0.008 0.073
0.917 16.550 -6,427 0258 22.252 0.008 0.073
1.000 16.5m -a.096 0.201 22.33 0.006 0.073

s 0.600 187.638 -081.041 7.57E 3 &72E 3 472A1 -9.532
0.083 187.838 -7380 7.13E 3 7.89E 3 -472.481 -9.532
0.187 187.838 485.085 6AE 3 7.07E 3 -47281 -9.532
0.250 157.O38 -399.432 S.6E 3 .25E 3 .472AI -. 532
0.333 187J34 -31.229 4.93 3 &43E 3 472.481 432
0.417 187.38 -225.024 4.19E 3 4.61E 3 -472A81 . -9532
0.500 14738 -137.822 3WE 3 3.781 3 472.481 -9.52
0.83 187.638 -50.019 2.72E 3 2.E 3 472481 -9.532
0.07 187.538 38.584 I.OE 3 2.21! 3 -47241 4532
0.750 187.638 123.787 1.2SE 3 lAS 3 -472.481 -9.532
0.833 187138 210.990 517A36 9164 472.41 -am
0.917 187.38 2L8.193 -217DS6 70&439 -472.01 4.532
1.000 187.638 385.396 -92.652 1.5e 3 -472.481 4.52

a o.DDo 473A04 -.87.861 -&OE 3 B2E 3 2AE 3 .1180
0.083 451A4 -581.114 -1.64E 3 2.5E 3 2.1E 3 -11.660
0.167 449A7 -454.377 13 3 2.54E 3 1.92E 3 -11.658
0.250 437.528 -347.640 4,43E 3 5.21E 3 16E 3 -11.68
0,333 425.809 -240.02 65E 3 7.52E 3 14E 3 -11.688
0.417 413.611 -134.165 81E 3 9.4a5E 3 1.2E 3 -11084
0.500 40152 -27A2 102.E 3 11E 3 951.380 -11W68
0.583 389.693 79.3=8 11.E 3 12AE 3 722.346 112
0.187 377.735 18046 12.8E 3 13.46 3 48338 -11.668
0.750 3"M776 292.7 3 134E 3 14.1E 3 244.24 -.11.68
0.833 353.817 399.0 13.SE 3 143E 3 5312 -11.55
017 341.859 508.2l8 13.4E 3 14.3E 3 .233.69 -11.658

1.000 329.900 812.N5 12.9E 3 13.82E 3 -45475 -11.658
7 a.a 381.598 -198.138 .12.8E 3 13.2E 3 3.1E 3 -5.213

0.083 36781 -150.450 -7.91E 3 A42E 3 168E 3 -5.213
0.167 354.183 -102.781 -3.54E 3 4.1E 3 2.1E 3 4.213
0.250 340A76 -WM.073 2033 s385 2.33E 3 -5213
0.333 328.769 -7.38 3,2E 3 3.953 ± 3 -. 213
0.417 313.061 40.03 0.81E 3 &DOE 3 1.78E 3 -5.213
0200 299.354 87.992 E.17_ 3 9W0E 3 1.61E 3 -5.213
0.583 285.546 135580 11.3E 3 11.7E 3 1.24E 3 -. 213
0.667 271.939 183.388 13E 3 13.E 3 952878 -4.213
0.750 25.231 231.066 1.SE 3 14.8E 3 648.919 -5.213
0.833 244.524 271744 16.2E 3 15.7E 3 414.960 -8.213
0.917 230.816 328A33 16.E 3 1682E 3 141.001 -5213
1.000 217.102 374.121 18,6 S 18.26 S -112434 .. 213

8 0.000 373.545 -754.909 1.75E 3 2.88E 3 106E 3 -11.967
0.063 368.833 -446.431 3.E 3 4.32E 3 98 A -11.967
0187 300.121 -535.854 4.84E 3 3.54E 3 794884 .11.967
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aWb No nti aNon
2186-351 22

Mn -ra C emtP ad sj dg a
MHF . 0O-Feb-07. a'

"WutngonClossHanfod cresQ Pad Bldg AW.std " 21-Mr-20700:14

Beam Stress Cont..
BAnm 13C Saot Axis] Bond-Y £ond-Z Combined Shn-Y Sh.ar-2

I 1:4 wP (P4 Cow 01-4 -3
0.2501 353.408 -42X.470 5.78E 3 6.5E 3 650.515 -11,957
0.333 346.49 -318,A 6.7! 3 7.36E 3 526346 -11.957
0417 339.954 -207.20 7IE 3 7.96E 3 32.177 -11.967
0.500 333.272 -98.043 7.92E 3 8.35E 3 256.008 -11.967
0.583 328.569 11.436 8.22E 3 8.SE 3 123.839 -11.967
0.667 319.847 120,13 azE 3 8.75E 3 -10.330 -11.967

- 0.750 313.135 230.391 8.18E 3 8.73E -144490 -11.917
0.833 30(L423 339.888 7.88E 3 8.52 3 -278.68 11.967
0.917 29.710 44&346 7.32r 3 8.07E 3 412.837 -11.967
1.000 292.999 55W.824 8.57E 3 7A2E 3 -538,746 -11.967

9 0.000 -1a3.53 -856.167 8,44E 3 -9.12E 3 442.178 -9.875
0.063 -13.553 -75.833 7.75E 3 -434E 3 -44217 -9.875
0.167 -13.853 -485.499 7.06E 3 -7.65E 3 -442.175 -9.875
0.250 -1.63 -39.168 0.37E 3 -6.78E 3 -442.175 -9.875
0.333 -.13.053 -3M432 5.69E 3 -6.01E 3 442.175 -T875
0.417 -13.653 -214AG9 BE 3 -&.23E 3 .442.175 -4.875
0.50i -13.6M -124.155 4.1E 3 -4.46E 3 -442.175 -. 875
0.5B3 -13.553 -33.831 3JS2E 3 -3.67E 3 -442175 -9A75
0.87 -13.563 56.502 294E 3 -3.1E 3 -442.175 -9.875
0.750 -13.53 14Mi36 |2.2 3 -2A1E 3 -442.176 -9.875
D.633 -a63 237.170 1.56E 3 -1.11E 3 .442.175 -4.875
0.917 -13.63 327.503 871.584 -1.21E 3 -442.175 .875
1.000 -13.653 417.37 183.668 -41.157 -442.175 -9.875

10 0.000 197,497 -92.519 -. 11E 3 8.4E 3 1.54E 3 -2.394
0.003 190.784 -70.712 -3.83E 3 4.09E 3 1AE 3 -2.384
0.187 184.072 -48.900 -1.75E 3 1.99E 3 1.27E 3 -2.384
0.250 177.360 -27.099 113476 317.935 1.13E 3 -2.384
0.333 170.648 -522 1.77E 3 1.95E 3 998.833 -2.384
0A17 163.93 18214 3122E 3 342 3 864.684 -2.384
0.500 157.223 3E.321 4AGE 3 4SE 3 730,495 -2.384.
0283 150.511 60.127 5,4E 3 8.7E 3 698.326 -2.384
0.567 143.799 81.934 M.32E3 64E 3 452.157 -2.384
0.750 137.087 103.741 .93E 3 7.17E 3 327.88 -2.384
0.833 130.374 12.547 7.34E 3 7.59E 3 193.819 -2.384
0.917 123.W62 147.354 7,54E 3 7.81E 3 50.50 -2.384
1.000 116.950 169.160 7E -4E 3 7.81E 5 4.269 -2.384

11 0.000 197.497 -9.519 -8.11E 3 8AE 3 1.54E 3 -2.384
0.083 190.784 -70.712 -3.13E 3 4.00E 3 1AE 3 -2.384
0.167 164.072 48.900 -1.75E 3 1.99E 3 1.27E 3 -2384
0.250 177.360 -27.03 113.478 317.935 1.13E 3 -2.164
0.333 170.848 4-.292 . 1.776 3 1.95E 3 99.833 -2.384
0.417 163f8 16.514 3.22E 3 3AE 3 86844 -2.384
0.500 157223 38.321 4.4E 3 4.6E 3 .73O.05 -2.384
0.583 i5O.i1 60.127 5.49E 3 .7E 3 59628 -2.384
0.67 143.799 81.934 6.32 3 6.54E .3 412.1671 -2.384
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flIU Crst PadDEdg 1Ad

*Y UHF mwO-Feb-07 
0 "WN

Washinoton Costme Hanftrd - C;st Pad Bldg AWsI4 OW'- 21-MI-2007 09:14

Beam Stress Cont..
Beam JC SCiloI AxIal Bend-Y Bwnd-Z Cmflbhwd Sber-Y Shwr-Z

Cp.0 (Pa (Pan (ps I paf (PS
0.750 137.087 103.741 8.932E 3 7.17E 3 327.988 4.384
0.833 130.374 12547 7.34E 3 7.59E 3 iGI.h1 -2.384
0.917 123.662 147354 7.54E 3 721E 3 5o50 -2.34
1.000 118.950 189.160 7.52E 3 7.81E 3 -4.259 2384

12 0.000 200-20 -9A32 .A.5E 3 6.8193 1. 3 -2.537
0.083 202.074 -7&222 -4.07E 3 4.35E 8 1.49E 3 -2.537
0.167 194.939 -62013 -186 3 2.11 3 1.35E 3 -2.537
0.250 187.904 -28.803 120:618 337.224 12E 3 -2.537
0.333 180.888 -5.503 181E 3 2,07E 3 1.08E 3 -2.537
0A17 173.533 17.817 3.42E 3.62E 3 919.137 -2.537
0.500 186.398 40.f27 4.74E 3 4.95E 3 778,516 -2.537
0.583 189.263 64.037 &84E 3 tOE 3 633.894 -2.637
0.687 152.128 87.247 5.72E 3 8.AE 3 491.272 -2.537
0.750 144.983 110.451 7.37E 3 7.82E 3 634851 -2.637
0.3 137.858 133.83B 7.8E 3 8,07E 0 201029 -2.537
0.917 13D.723 18.87 .01E 3 8.3E 3 BA.0 -2.37
I. 123.588 180.088 hE 3 8.3E 3 -88.308 -2.637

13 0.00D 209.200 -98432 -8.5E 3 8.81E 3 18E 3 -2.537
0.083 202.074 -75.222 -4.07E 3 4.35E 3 I.E 3 -2.537
0.167 104.939 -M.013 -i. 3 211E 3 1.35E 3 -2.537
0.250 187*04 -28.03 120.618 337.224 1.223 -2M7
0.323 160.86 -A53 1.88E 3 2.07E 3 106 3 -2.537
0.417 173.3 17A17 3.42E 3 ME 3 919.137 -2.537
0.00 18.28 4W 4.74E 3 4.95E3 776518 -2.537
I83 159.263 64.037 3.84E 3 8,08E 3 833194 -2.537
0.867 152128 67247 8.72E 3 6.95E 3 491272 -2537
0.750 144.993 110.457 7.37E 3 7,62E 3 34851 -2.537
0.533 137,58 133.88 7.8E 3 8.07E 3 2029 -2.537
0.917 130.723 15.876- 8.01E 3 9.3E 3 63A0 4-.537
1.000 123.598 180.086 OE 3 3E 3 -Sfl -2537

14 0. 380.180 -175" -11.3E 3 11.8E S 2.82E 3 -4.5
0.083 337.903 -133458 -7.07E 3 7.4E 3 2,58E 3 -4.595
0.187 325.628 -91A -12E 3 3.7E 3 2.33E 3 -4.595

01W 313.349 -49.S 18578 661.414 2.09E 3 -4.695
0.333 301.072 -7.349 314E 3 3.5E 3 1.4E3 4595
DA17 288.796 34M0 8.02E 3 824E 3 1.E 3 -4.595
0.50 278.519 78.73 8.21E 3 8.58E 3 1.35E 3 -4.595
0.883 284.242 118.776 10.1E 3 10.iE 3 1.1E 3 4.596
0U87 251.065 16. 11.E 3 12.1E 3 850.60 -4595
0.70 239*88 262.84 12.8E 3 13.2E 3 514.235 4596
033 227.411 244.8M 13.E 3 14E 3 38.8684 4595
0.917 215.134 288.928 . 1.9E 3 14.4E 3 123.494 4595
I=O 202.888 328958 iGE 3 14.5E 3 -103438 -4.596

15 0.000 350.110 -17.5N -11,3E 3 11AE 3 2.82E 3 4595
0.083 337.903 -133AM -7.07E 3 7.4E 3 2.58 3 -4.595
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2186-351 24

J CreStPadBdg -
-;MI-F D0-Feb07 adw

WasNngi Closure Hanford "*Crest Pad Edg AW.std " 21-Ma-27 09:14

Beam Stress Cont...
Beam 00 Section Axial Bend-Y Band-Z Combined Shear-Y Slen-Z

0.167 325.620 -91.428 -3.25E 3 3.7E 3 2.33E 3 -4.506
0.250 313-49 -49.389 _1676 649.414 2.09E 3 4&"a
0.333 301.072 -7.349 3.24E 3 3.5E 3 _1.4E 3 4525
0.417 288.796 34.690 5.92E 3 6.24E 3 1,6E 3 -4.i95
0.600 276.519 76.730 8.21E 3 8.5E 3 1.36E 3 4.595
0.583 264.242 118.770 10.1E 3 10.5E 3 1.1E 3 -4.695
0.657 251.965 160.9139 111 3 121E 3 859.0M 4.55.
0.750 239.888 202.849 12,8E 3 13.2E5 614235 -4.595
0.833 227.411 244.888 13.1E 3 14E 3 388.8 4 -4.5a5
0.917 215.134 288.028, 13.E 3 14.4E 3 123.404 -4.59
1000 202.858 328.968 13.9E 3 14,5E 3 -103.436 -4.595

15 0.000 322.438 -718 -4.65E 3 5.54E 3 2.42E 3 11.924
0.083 310.477 -562.610 -1.07E 3 1.8E 3 2.18E 3 -11.924
0.157 298.519 .45a&25 2.13E 3 2.88 3 1.94E 3 _11,24

0.280 286,560 -344440 4.98E 3 6.5OE 3 1.7E 3 -11.924
0.333 274.601 -35.39 7.42E 3 7.93E 3 1T48 3 111.92
0417 282.143 -126.270 8.51E 3 9,9E 3 1.22E 3 -11.924
0500 250.684 -17.185 11.2E 3 11.5E 3 984.07 -11.924
0.5683 238.726 91.900 12.6E 3 12.9E 3 745.075 -11.924
4.567 225.717 200.988 13.E 3 14E 3 500.065 -111924
0.750 214.808 310.070 14.1E 3 14.7E 3 267.083 -11.924
0.533 202.549 419.155 144E 3 ISE 3 21.042 -11.924
0.917 190.891 528.240 14.2E 3 15E 3 -210.980 -11.924
1.000 178.932 637.32 13.7E 3 14.6E 3 -432.025 -1I.R4S

17 0.000 172.254 -760.03S 2.32E 3 3.2BE 3 1.09E 3 -12.C
0.083 168.642 -647.426 3.92E 3 4.73E 3 95.169 -12.9
0.167 158.830 -534.818 5.31E 3 6E 3 824.90 -12.309
0.250 152.118 -42M.210 6.40E 3 7.06E 3 690.821 -12.309
0.333 145.40S -309.02 7.4E 3 7.1E 3 556A2 -12.309
0.417 138.693 -199.993 822E 3 .6 3 422.483 -12.309
0.500 131.981 -84.385 &77E 3 8.99E 3 288.314 -12.309
0.583 125.289 28223 9.12E 3 9.27E 3 154.145 -12.309
0.667 118.557 140.31 9.25E 3 .1E 3 19.978 .12.309
0.750 111.844 253.440 9.18E 3 9.54E 3 -114.193 -12.309
0.833 105.132 36048 8,9E 3 9.37E 3 -248.352 -12.309
0.917 98.420 4-7MO66 8.41E 3 8.SE 3. -382.531 -12.309
1.000 01.708 591.284 7.71E 3 8.39E 3 1-6.440 -1239

3 1 0.000 105.092 163.275 7.52E 3 7.79E 3 75.028 2.231
0.083 111804 142.867 7.54E 3 1.31E 3 -59.141 2.231
0.167 118,518 122A58 7.34E 3 7,58E 3 -193.312 2.231
0.250 126229 102.050 8.93E 3 tiE 3 -327AS8 2131
0.333 131.941 81.642 6.32 3 W8E 3 4650 2.231
0.417 108.663 61.234 5.5E 3 5.7E 3 -495,819 2.231
0.500 145.365 40.825 4.47E 3 4.85E 3 -729.988 2231
0.583 152.077 20.417 3.23E 3 3.4E 3 -884.157 2231
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2186.351 25

hbfl Cwst Pad Bldg

W MHF 
0

*20-Feb-07 CM

OvA Washingi Closure Hnford M Cest PadB ig AWltd jo 21-Mr-2007 09:14

Beam Stress Cont...
Bon aJC Secvon Aai BendY Od-Z Combhnwd 8h*Y hlwr-Z

(PAl (Ono wpi wpe (p* (PA0
0.587 158.790 0.009 1.7E 3 1.04E 3 -9.328 2.231
0.750 16.502 -20.309 120.9G 3O.i -1.13E 3 2231
0.833 172.214 -40.807 -1.75E 3 - 1.6E 3 -. 27E 3 2.231
0.917 178.926 -6215 -3.a2E 3 4.06 3 -1.4E 3 2.231
1.000 188.839 -81.623 01E 3 6.37E 3 -1.52E 3 2.231

2 0.000 111.488 187.339 8.0E 3 U38E 3 5.032 2506
0.083 118.481 164.412 8.0E 3 6.35E 3 -40.758 2.506
0.157 125.477 141AB4 7.83E 3 8.1E 3 -22.48 2506
0.250 132A72 118.557 7.38E 3 7.63E 3 -00.338 2.806
0.333 139.487 95.630 6.71E 3 6.94E 3 -500.127 2.50
0.417 146.42 72702 5.82E 3 6.04E 3 -8.917 2.508
0,00 153.458 49.775 472E 3 4.92E 3 -776.701 2.506
0.583 160,453 28.848 34E 3 .SE 3 910.497 2.
0.87 167.448 3920 1.E 3 2.03E 3 -1.05E 3 2.806
0.750 174.443 -19.007 9.446 2W2.868 -1.2E 3 ING
0.833 181439 -41.38 -1.87E 3 2.1E 3 -1.34E 3 2.505
0.911 _18L434 -64.862 -4.07E_3 42E 3 -1A8E 3 2.508
1.000 19SA29 -87.78 -847E 3 6.7E 3 -1.61E 3 2.508

a 0.000 16.553 6442 0.281 23.277 4000 -0.082
0,LO3 leM3 -4.696 0.281 22.529 -0.000 -0.082
0.187 lOZ53 -4.947 0281 21.82 -0.000 -0.082
0.250 _18.83 -420 0.281 21.034 -0.000 -092
0.333 16.53 -3.452 0281 20.287 -0.000 -.0.082
0A11 1.563 -Z705 0.281 19.539 -0.000 -0.082
0.500 16.583 -1.957 0.281 16192 -0.000 -0.082
0.583 18.563 -1.200 0.281 1&6044 O-.000 -0.082
0.097 16.553 -0462 0.281 17.296 -0.000 -0.082
0.750 18.553 0.28 02e1 17.120 -0.000 -0.082
0.833 16.553 1.033 0281 17.80 -0.000 .0.082
0.117 16.53 1.781 0.281 18.815 -0.000 .082
1.O 18.553 2.528 0281 19.363 -0.000 -0.082

4 0.00 18.553 -6A2 0.284 23.277 -0.000 -. 082
0.083 18.553 -5.8 281 22.129 -0.000 . -0.02
0.187 18.53 -4.947 0.281 21.782 -0.000 -0.082
0.250 1&553 -4.290 0281 21.034 -0.000 -0.082

0.33 18.53 -3.452 0281 20.87 -0.000 -0.062
0A17 16.553 -2.705 0.281 19.539 -0.000 -0.082
0.5= 16.553 -1.957 0.281 18.792 -0.000 -0.0B2
0.A83 1.553 -1.209 0281 18.044 -0.000 M082
0.657 . 18.553 -0482 0.281 17.26 -0.00 -0.052
0.750 18.553 0.2e 0.281 17.120 -0.000 .082
0.833 18.563 1.033 0.281 17.888 -0.000 40.082
0.917 16.5W3 1.781 0.281 18.615 -0.000 -0.052
1.000 IS563 2.528 0.281 19.383 -0.000 -0.082

5 0.000 190.022 458.125 -962. -12E 3 498.028 -10.375
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-- 2186-351 26

l s reet Pad Bldg R'

av MHF w20-Fet07 OdW
- WaehlngtM Closre Hanford " Crest Pad B6t AWWsd ' 21-M&-2007 0914

Beam Stress Cont...
Beam tic Secton A1Y Bend-Y Bnd-Z Comined SharY hear-Z

(PO ps) (p8 (psI) (pe (ps
0.0831 10.022 -383.214 -1.57E 3 2.13E 3 -9.026 -10.373
0.167 190.022 -288.303 -2.19E 3 2.85E 3 -398.025 -10.375
0.250 190.022 -173.391 -2.81E 3 3.17E 3 -398.025 -10.375
0.333 190.022 -7MA40 -343E 3 3.7E 3 -39.020 -10.375
0A17 190.022 11432 4.06E 3 42E 3 -98.026 -10.375
0.500 190.022 111.343 -4.67E 3 4.97E 3 v-SU.02 S -1(1375
0.883 190.022 200.284 -529E 3 5.88E 3 -308.026 -10.375
0,88W 190.022 301.166 -5.91E 3 SAE 3 .398.026 -10.375
0.750 190.022 396.077 -. 53E 3 7.11E 3 -398.026 .10.375
0.833 190.022 490.988 -7.14E 3 7.83E 3 -398.026 -10.375
0.017 190.022 SaB.L0 -7.70E 3 8.54E 3 -398.2 -10.375
1.000 190.022 680.811 -8.38E 3 9.25E 3 -39-026 -10.375

8 0.000 331223 -39.8 12.9E 3 13.2E 3 -179.220 -3.871
7.083 343.181 -6.235 12AE 3 12.8E 3 -418231 -3.671
0.157 M35.140 27.346 11.8E 3 12E 3 -657242 4671
0.250 367.099 60925 10.4E 3 10.8E 3 -806254 -3A71
0.333 379.057 94.504 8.78E 3 9.25E 3 -1.14E 3 -3,671
0.417 391.018 128.064 E.83E 3 7.35E 3 -1.37E 3 -671
0.500 402.975 161.864 4.5E 3 5.07E 3 -1.61E 3 -3.671
0.583 414.933 105244 1.81E 3 2.42E 3 -1.85E 3 -3.871

-- 0587 428.862 228624 .1.26E 3 1.91E 3 -2.09E 3 -3.871
0,750 438.851 262.403 47E 3 AE 3 -2.33E 3 4.671
0.833 -450.809 295.983 -8.51E 3 9.20E 3 -2.57E3 -3.71
0.917 462.768 329.5 -12.7E 3 13.5E 3 -2.81E 3 4.071
1.000 474.72 363.143 -17.2E 3 181 3 -3.03E 3 -4A671

OW7 0. 216.678 350.814 18.6E 3 182E 3 134.058 4.737
0.083 230.28 307.278 15.6E 3 IW.E 1 -139.901 4.737
0.167 243.93 263.943 15.21 3 15.7E 3 -413.800 4.737
0.260 257.700 220.007 14.3E 3 14.5E 3 -087.919 4.737
0.333 271AD8 177272 13E 3 13.5E 3 -961.778 4.737
0A17 29S.115 133.936 11.3E 3 11.7E 3 -124E 3 4.737
0.600 29&,823 9D.801 US1E 3 C.T7 3 -1.51E 3 4.737
0.583 312.530 47.266 8.62E 3 6.98E 3 -1.78E 3 4.737
0.657 328238 3.929 33E 3 196E 3 -2.05E 3 4.737
0.750 339.945 -39A06 22405 599.757 -2.33E 3 4.737
0.833 Y3.61- -82.742 -3.82E 3 4.08E 3 -2.61E 3 4.737
0.917 387.380 -128.077 -7.89E 3 8.38E 3 -2.88E 3 4.737
1.000 381.068 -16A13 -12.6! 3 11E 3 -3.13E 3 4.73?

8 0.Woo 29.113 -24.B50 4.57E 3 7.16E 3 23.000 -8.144

0.063 301.826 -220.347 5.98E 3 SAGE 3 -457.160 4144
0.167 30BS38 -14&844 5.15E 3 5.6E 3 -091.338 -8.144
0.250 315.25O -71.341 4.12E 3 4.51E 3 -726.507 -8.144
0.333 321.902 3.162 2.89E 3 322E 3 -850.876 -8.144
0417 328.675 7.665 1AME 3 1.86E 3 -993.845 -8.144

M0500 335.387 152.169 -200.741 668.297 4.13E 3 -8.144
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-Tt CrestPadid W

By MHF TO"-Feb-07. m*W

0 wV&nrgtm Ckersur ftrd C Mat PadHdgAWatd l-21.Mar-200709:14

Beam Stress Cont...
Basm LUC $00uOn AeiAJ BVIN-Y B"nd-Z Cmbined Sh ar-Y Sbhear-Z

(Pao (No0 4 ( w (pao (psi)
0.583 342.099 22U72 -2.06E 3 2.83E 3 -128E 3 -8.144
0.687 348.811 301.175 4,13E 3 4.78E 3 -1AE 3 4144
0.750 355.524 375.678 -8AE 3 7.14E 3 -1.3E 3 4.144
0833 382.238 450.181 -8.89E 3 9.7E 3 -1.ME 3 -8.144
0.917 368.948 524.884 -11.6E 3 12.8E 3 -1.8E 3 -8.144
1.000 375.650 MSS 14.5E 3 15.5E 3 -1.92E 3 -8.144

9 0.000 -2.952 -404,384 181.70 -590.968 -452.04 -9.842
0.003 -2.52 -317.070 -51958 -830.811 452.041 -0.542
0.187 -2.952 -229.776 -1.22E 3 -14AE 3 -452.049 -AA2
0.250 -2952 -142.483 -1.93E 3 -. 07E 3 -452049 -0.542
0.333 2.952 -5.189 -2,3E 3 -2.69 3 -452049 -9542

0A17 -2952 32104 U3.33E 3 -137E 3 -452049 -. 542
0.500 -2.982 119.398 404E 3 -4.16E 3 -452049 -0.542
0.583 -2982 206.62 -4.74E 3 -496E 3 -452.049 -9.542
0.087 -2.952 293.905 -IL44E 3 -5.74E 3 -462.049 -9.642

0.750 -2.952 381.9 -. SE 3 -53E 3 -462.46 -9.542

0.833 -2.952 468.572 4.8E 3 -7.32E 3 -452.049 -9.542
0.917 -2.952 555.808 -7.55E 3 -&11E 3 - -452049 .9.542
1.0m .29M 84.180 -8.28E 3 -. 9E 3 -452.049 -9.542

in 0.000 118B79 158.765 7.52E 3 7.8E 3 78.026 2.174
0.083 123.391 138.880 7.54E 3 7.8E 3 5.143 2.174
0.187 130.104 118.998 7.34E 3 7.59E 3 -193.312 2.174
0.250 135.818 90.111 8.94E 3 7.17E 3 -327A81 2.174
0.333 143.528 79.228 8.32E 3 E.542 3 .401,N0 2.174
0A17 150.240 59.341 5.8E 3 11.71E 3 -5.819 2.174
0.500 150.953 30.48 4.47E 3 4.6E 3 -729.918 2.174
0.583 163.085 10.571 3.E 3 3.41E 3 -84187 2.174
0.657 170.377 -0.314 1.78E 3 1.08E 3 -96.326 2.174
0.750 177.089 -2l19 121.157 31445 -1.13E 3 2.174
0. 1813.802 4D.064 -1.75E 3 1.97E 3 -1.27E 3 2.174
0.917 190.514 -6&.M8 -&E 3 4.07E 3 -1.4E 3 2,174
1.000 197.226 -79.154 -4.1E 3 6.38E 3 -1.52E 3 2.174

11 0.000 118.879 158US 7.52E 3 7.82E 3 75.026 2.174
0-053 12SL391 138.680 7.54E 3 7.E 3 -59143 2.174
0187 130.104 118.916 7.34E 3 7.9E 3 -193.312 2.174
0.250 138.815 99.111 6.94E 3 7.17E 3 -327481 2.174
0.333 143.528 79.228 S.32E 3 8,54E 3 -461.50 2.174
0.417 180,240 59.341 SM 3 8.71E 3 -5W8,819 2.174
0.500 188.953 39A6 4A7E 3 4.86 3 -729.988 2.174
DM3 1660 19.71 3.23E 3 3.41E 3 -84.157 2.174
0.687 170.377 -0.314 1.78E 3 1.95E 3 -M. 2.174
0.750 177.099 .20.199 121.157 31845 -1.13E 3 2.174
0.833 183.802 -40.054 -1.75E 3 1.97E 3 -1.27E 3 2.174
0.917 190.514 -59.91 -a2E 3 4.07E 3 -14E 3 2.174
1.000 197.226 -79.854 -5.1E 3 8.38E 3 -1.52E 3 2.174
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WCH-195
Rev. 0

--___ 2188451 j 28
P-l

A- CmstPadBd 9R
tr MiHf Cl0-Feb-07 M'W

mt WMshhngn ClosuwHartwd ' Crest Pad EBg AWeSd 1oei"" 21-MA-2007 0914

Beam Stress Cont..
Seam uc Section AxWIS Bend-Y an.Z Combined Shaar-Y Shear-Z

(paT) (e* (Tw (pOO we (P-0
12 0.000 123.300 169.052 BE 3 8.29E 3 79.753 2.314

0.083 130.435 147.881 8.01E 3 8.29E 3 -62.86 2.314

0.167 137.57D 12BJ10 7.8E 3 E.07E 3 -206.491 2314

0.260 - 144.705 10.540 7.37E 3 . 7.62E 3 -348.112 2.314
0.333 151.840 84.39 8.72E 3 8.SE 3 -490.734 2.314

0417 158.976 63.198 5.85E 3 8.07E 3 -838.385 2.314

0.600 166.111 42.026 43ME 3 4.96E 3 77&U77 2.314

0.583 173.246 20.57. 33E 3 -3.82E 3 -91a59 2,314
0.87 180.381 -0.314 112E 3 2.07E 3 -1.00E 3 2.314
0.750 187.616 -21A4 128.778 337.778 -1.2E 3 2.314

0.533 194.651 -42.55 -1.85E 3 2.09E 3 -1.35E 3 2.314

0.917 201.76 -. 825 -4.06E 3 4.33E 3 -4AE 3 2.314

1.000 20.921 -4.995 -&49E 3 VSE 3 -A.62E 3 2.314

13 0.000 123.300 IS2 8E 3 &29E 3 79.753 2.314
0.083 130A35 147.081 9.01E a 8.2SE 2 -02.000 2314

0.167 137.570 123.710 7.8E 3 8.07E 3 -205.491 2.314

0.250 144.705 105.540 7.37E 3 7.62E 3 -348.112 2.314

0.33 161.840 84.c89 72E 3 6.162 3 -490.734 2.314
0.417 158.978 81198 5.85E 3 0.07E 3 -3336 2.314

. 0.500 186.111 42.028 4.75E 3 4.96E 3 -775.977 2.314
0.583 173248 20.857 3.43E 3 3.2E 3 418.5W 1314

60.67 180.381 4314 IBE 3 2.0763 -1.06E 3 2.314

.760 187.51 21.484 128.778 337.778 -2E 3 2.314

0.833 194.851 -42.68 -l.SE 3 2.09E 3 -1.35E 3 2314

0.917 201.788 -63.5 -4.WE 3 4,33E 3 -1.49E 3 2.314

1.000 208.921 -04.968 -. 49E 3 6.78E 3 -1.82E 3 2.314

14 0.000 202.378 30W138 13.9E 3 14.5E 3 122.858 4,173
0.083 214.656 28.956 13.9E 3 14.4 3 -12Sl16 4.173

0.167 225.932 231.779 13. 3 14E 3 -s.M 4.173
0.250 232.209 193.800 12BE 3 13.2E 3 -613257 4.173

0.553 251A.8 166422 11.7E 3 12.1E 3 -8M821 4.173

0A17 213.783 117243 10.1E 3 10SE 3 -1.1E 3 4.173

05D0 278089 79.085 8.22E 3 8.57E 3 -1.35E 3 413

0.583 208.316 40.86 .3E 3 6.26E 3 -119E 3 4.173
0.807 300.593 2.707 3.25E 3 3.56E 3 1.84E 3 4,173

0.750 312.870 -35.471 201425 549.768 -2.09E 3 4.173
0.833 325.147 -73=50 -3.23E 3 3.3E 3 -2.33E 3 4.173

0.917 337A24 -111.2 -7.05E 3 .5E 3 -2A2 3 4.173

1.000 349.700 -150.007 -112E 3 11.7E 3 -2.8E 3 4,173

15 0.000 202878 308.135 13.9 3 14.SE 3 122.658
0.083 214.658 269.958 13.9E 3 14AE 3 -122.515 4.173
0.167 226.932 231.779 13.6E 3 14E 3 -387196 4.173

0.250 . 239.20a 193.60 122 3 1.2E 3 -813.257 4.173
0.333 251A86 156.422 11.7E 3 12.IE 3 -8.628 4.173

0,417 283.783 117.243 10.1E 3 10.5E 3 -1.IE 3 4.173

i Vb m 2It tjIfttz1 MtRUS"lIISIAAD.Pro fur WVndoAs Release 200
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IEI~±2186-381 2

f Cest Pad k f er

By MHF W0.Feb-G7 Cww

"4 Witgn Close Harfard Crest Pvd1dg AW.d f"*" 21-Ma200l714

Beam Stress Cont.
Beam LC Sedci AXIaI BndY Beda Comh&n.d Sheer-Y Shar.Z

(e - 0 O'4 flxo (psi
- 0.500 27.039 79.088 822E 3 U7E 3 -1.359 3 4.173
0.53 258.316 40.886 .3E 3 6.20E 3 -1.5E 3 4.173
0.857 3D0.583 2.707 X25E 3 35GE 3 -1.84E 3 4.173
0.750 312.870 -35A71 201A25 549,765 -2.09E 3 4,173
0.33 325.147 -7350 -3.23E 3 E83E 3 -2.33E 3 4.173
0.917 337.424 -111.828 -7.05E 3 7.E 3 -2.12 3 4.173
1.000 349700 -1M.7 -11.2E 3 11.7E 3 .E 3 4.173

18 0.000 18592 0.508 17E a 13.9E 3 -219.737 &046
- 0.083 1.451 28.373 13.2E 3 13AE 3 458.749 -. 049

0.167 210410 56.239 12.ZE 3 121E 3 -97.7860 -3.048
0.250 222M8 84.106 11E 3 11.33 -36.771 5-045
0.33a 234.7 111.972 9.38E 3 ME33 -1.18e 3 4&046
0.417 248.286 13.830 7.37E 3 7.755 3 -141E 3 4.046
0.500 258.244 1670 4.8E 3 5A 3 -18E 3 -3.046
0.583 27020 195.572 22E 3 2.2E 3 -1.896 3 -1046
0.67 28162 223A38 -911.27 1A2E 3 -213E 3 4046
0.750 294.12D 251.30 -441E 3 4,96E 3 -2,37E 3 -3.04
0.38 30.079 279.171 -8.29E 3 8.87E 3 -2.51E 3 -3.046
0.917 318.038 307.0W -12E 3 13.2E 3 -. 85E 3 -3.048
1.000 32.998 334,904 -17.2E 3 17E 3 -3.07E 3 -3.048

17 0.000 12.140 -241.089 7.71E 3 80E 3 -377.023 -7.311
0.083 108.852 -174203 7.02E 3 7.3E 3 -511.193 -7.311

0.187 115.854 -107.38 &12E 3 6.4E a -845.31 -7.311
0.250 122.278 -40A33 6.01E 3 3.17E 3 -779.30 -7211
0.331 128.988 28453 16DE 3 3.85E 3 -913.700 -7.311
0A17 135.701 S3n 2.17E 3 2.39E 3 -14SE 3 -7.311
0.600 142A3 1i.2 41310 73.947 -1.18E 3 -7.311
0.803 149.125 227.109 -151E 3 1.9E3 -1322 -7.311
0.657 156.837 293.995 4JE 3 4.11E 3 -1A4E 3 -7.311
0750 162.-A0 38018 -,EE 3 6.5WE 3 -1.E 3 -7.311
0833 139.282 427.78 -89E 3 G.1G 3 -1.2E 3 -7.311
0.917 176.974 494.61 -11AE 3 12E 3 -1.85E 3 -7.311
1.000 18.88 58136 -14AE 3 IlE 5 48E 3 -7.311

4 1 0A00 716686 -.J11A97 -1E 3 G8EW 3 197.782 -3498
0.083 714575 -135.008 -8SE 3 8.7E 3 197.752 -3.498
0.167 712.43 -10613 -5.5E 3 L41E 3 197.782 -3A96
0250 710.330 -821 434E 6.13E 3 197.702 -1486
0.333 706208 -5W.29 -5.08E 3 5.8 3 17JM -&498
0.417 706.0885 -29.37 -4.83E 3 6.5E 3 197.72 -3A98
0.500 703.93 -2.545 457E3 5.28E 3 107.82 -498
0.583 701.40 23.946 -4.32E 3 .05E 3 197.82 4490
0.667 699.718 50438 4.068 3 4.1E 3 197.762 -3S9
0.750 .8U. 7&930 -3.1E 3 4.E 3 197.762 -3A90
0.833 M8.473 101422 -3.50E 3 42 3 197.782 -4496
0.917 893350 129.914 -3.3E 3 4.12E 3 - 19762 Z3A496

A*5TOemt 2*300710 STAAD.Pro for WIn RIein 2008
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2186-351 30

k*bTTC C.sl Pad Bldg Rd

By MHF 0 fO-Feb-07 Cd'W

C WashkigtonClosure Hanford -CraS Pad Bldg AW.?d '"' 21-Mar-2007 09:14

Beam Stress Cont..
BeLan LI Secon AxIal Bend-Y innd-Z Conbined Shr-Y She-Z

(psi) wp (PSI) (PSI (p18 ps
1.000 691.226 i5A06 -3.05E a 3.89E 3 197.762 -3496

2 0.000 770.560 4.376 -047E 3 7.2W 3 20584 CL22
0.03 770.50 4208 -0.2E 3 6.9E 3 209.564 0.022
0.157 770.560 4.040 -6.93E 3 5.71E3 0.584 0.02
0.250 770.560 3.873 -8.66E 3 &A4E 3 209-4 0.022
0.333 770,50 3.705 -439E 3 8.17E 3 209.84 0.022
0.417 770.860 3.537 -&12E 3 .9E 3 209.564 0.022
0.600 770.580 .389 .485E 3 &63E 3 209.84 0.022
0M53 770.560 3.22 456E 3 5.36E 3 200.584 0.022
0AS7 770.SO 1034 -4.31E 3 LOGE 3 209.54 0.022
0.750 70.580 2.56 -404E 3 4.82E 3 209.564 0.022
0.533 770.560 2.898 -3,77E 3 4.5E 31 200.54 0.022

- 0.917 770.550 2.531 -3.5E 3 4.28E 3 200.54 0022
1.000 770,50 2.363 -323E 3 4.O1E 3 209.54 0.022

3 0.000 28.078 -2.602 0281 31.951 -0.010 -0.059
0.03 20.978 -2.155 0.256 31A01 -0.010 .059
0.187 28.978 -1.707 0.25 30.941 0.010 -0.05
0.250 28.978 -1.259 0244 30.41 -0.010 4059
0.333 28.978 -0.812 0231 30.021 .010 0.059
-A17 28.978 -0-364 0.219 29.561 -0.010 40559
-010 25.678 0.0B3 0.200 29.288 4.010 -0.059

0.583 28.978 0.531 0.194 29.703 -0310 .0.56
0.87 28.970 0.27 0.182 30.138 -0.010 - 059
0.750 28.978 1.428 0.159 30.573 -010 -0.059
0.833 2&978 1.874 0,157 31.008 .0.010 4o5-
0.917 28.978 2.321 0.144 31.444 0.010 .0.059

1.00 28.978 2.769 0.132 31.79, 4.010 -0,059
4 0.000 21.978 -2602 0.281 31.881 -0.010 -0.059

0.083 28.078 -2.155 0269 31A01 '0,010 400
0.187 28.978 -1.707 0256 30.941 -0.010 -0.059
0.250 28.978 -1.259 0.244 30481 -0.010 .0.059
0.333 28.978 4812 0.231 30.021 -.4010 A059
0.417 28.978 -0.34 0.219 29.M1 .0.010 -0.069
am0 28.978 0.083 0.206 29.258 .0.010 .0.9
0.63 2.978 0.531 0.194 29.703 .0.010 -0.06
0.A87 28.978 0.979 0.182 30.138 -0.010 -0.059

0.750 20.978 1425 0.109 30.573 -0.010 4059
.G= 28.978 1.874 0.157 31.00 -0.00 .0.069

0.917 28.978 2.321 0.144 31A44 -0.010 4059
1.000 28.978 2.789 0.132 31.879 -.00 -0.059

5~i 0.000 275.526 -1.81E 3 -8,38E 3 10.5E 3 273:130 ,.2
0.083 275.528 -1.52E 3 4,03E 3 9.83E 3 273.130 -38.382
0.167 275.628 -1.23E 3 -7.68E 3 9.18E 3 273.130. -3.382
0.250 276.528 -938.13 -7.33E 3 8.54E 3 273.130 -M.382
0.333 275.28 4.47.324 .. 98E 3 7.9E 3 273.130 -38.382

,lrn.0.1m=2o, 18.21 STAAD Pro for Wndows Release2008 *Rn0dI2
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-S- --
--- 2186-361 31

SMn.w. SM0 bause..* - Cirit

J1t CrSt Pad BNdg R,

By Mw DU0-Feb-07 %WW
V' % hIrn aofaze Harford F* Crest Pad Bldg AWsd [ 21-Mar-2007 09:14

Beam Stress Cont...
Br UC u9Cin Axral Bend-Y Bnd-Z Cmbined| Sh-Y Sha-2

WO (A4 wnO psO 4 (ps
0.417 27.828 -350.513 -M2E 3 7.28E 3 273.130 -8.382
P.500 275.=8 -5.701 -8.27E 3 8.61E 3 273.130 -38.382
0583 275.528 225.110 .2 3 8.42E 3 273.13D -38.382
0587 275528 515.922 -5.67E 3 8.3GE 3 273.130 -38.382
0.750 278.523 808.733 -4.22E 3 6.3E 3 273.130 -48.382
0.833 Z7USf 1.1E 3 -4.8aE 3 0.24E 3 273.130 -38.382
0.917 27.528 139E 3 -4.81E 3 &18E 3 273.130 -38.382
1.000 275.528 1.8E 3 -4.1E 3 ME 3 273130 -38.382

6 0.000 1.5E 3 -1.52E 3 -17.2E 3 201E 3 59.783 42.286
0.083 1.5E 3 -1.27E 3 18GE 3 19.3E 3 59.783 -32.266
0.187 1.E 3 -1.03E 3 -15.8E 3 18.3E 3 5M.783 -32.256
0.250 1A9E 3 -78.718 -15.1E 3 174E 3 528.783 32.266
0.333 1A9E3 -38.244 -144E 3 123 55.783 -32268
0.417 1.49E 3 -293.769 -13.E 3 16AE 3 5%1.703 -32.268
M.500 IAOE 0 -49.294 -12.5E 3 14.8E 3 559.7" -32.288
0.583 1AGE 3 195.181 -122E-3 13.9E3 55983 -32.265
0.87 148E 3 43955 -I1IE 3 13a 3 55.783 .32.2W6
0.750 1A6E 3 884.130 -10.8E 3 129E 3 580.783 -32.266
0.833 1A8E 3 928.04 -10E 3 124E 3 550.783 -32.266
0.917 1.4E 3 1.17E 3 -01E.3 12E 3 559.783 -32.200
1.000 1.AE 3 1A2E 3 -859E 3 115E 3 559.783 -2.286

7 0.000 1A9E 3 -157.121 -12E 3 14.2E 3 407.325 -3A74
0.063 14AE 3 -130.797 -12.1E 3 13.7E 3 407.326 -3474
0.167 1A8E 3 -104473 -11E 13.1E 3 407.320 -3.74
0.250 1 A1E 3 -78.49 -11E 3 122E 3 407.326 -3.74
0.333 1A3E 3 -1.824 -10.5E 3 12E 3 407.326 -34A74
0.417 1.48E 3 -25.508 -9.95E 3 11.6E 3 407.326 3.474
0.500 147E 3 024 -443E 3 lOSE 3 407U -34A74
0.583 1A7E 3 27.148 -8.9E 3 10AE 3 407.326 -3A74
0.657 1A7E 3 53A72 -..38E 3 LIE 3 4G7= -3474
0.750 1.47E! 3 79.797 -7.85E 3 9AE 3 407.32 .3474
.M3 1.47E 3 105.121 -7.33E 3 8.9E 3 407.328 4474

0.917 1.46E 3 132A45 -8.0 3 8AE 3 407.328 a474
1.00 1.AE 3 158,709 -8.2E 3 7.9E 3 407.32 -3A74
0.000 992.228 1.97E 3 .14AE 3 17.5E 3 470.892 -41.878
0,083 990.103 -1.65E 3 -13.f 3 18.8E 3 470.82 -41.878
0.187 9581 -1.34E 3 -132 3 18.5E 3 47 -41.878
0.250 966.868 -1.02E 3 -12.7E 3 14.7Z 3 470.892 -41.878
0.333 903.736 -702.853 -12.1E 3 13.7E.3 470.892 -41.878
0.417 981.813 -3=8.580 -11.5E 3 12.8E 3 470.92 -41.878
0.500 979A91 .88.247 -18.E 3 11.8E 3 470.892 -41.878
0.583 Q77.388 249,057 -10.2E 3 11.5E 3 470292 -41.878

4.57 975.248 56& -9.83E 3 11.2E 3 470.892 41.878
0.750 973.123 883584 .9.6E 3 10.9E 3 47092 41.876
0.833 971.001 1.2E 3 -84A2E 3 10.8E 3 470.892 -41.878
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2186-351 32

JMT* Cral Pad Bldg -

h MHF D20-Feb-07 MWW
"" WashTngton Ciosure Hanford m Crest Pid Bldg AWAtd I" 21-Mar-2007 09.14

Beam Stress Cant...
Bean UJC Section Axial Band-Y 8.nd-Z Cambined Shear-Y Shlwr-Z

(PD 660 (131 p0:1 (Poo (P51
0.917 98878 1.52E 3 -7.81E 3 , 10.E 3 470.892 41.878
1.000 966.758 1.84E 3 -7.21E 3 1 3 470.A92 -41.878

9 0.000 279.513 -1.86E 3 -8.26E 3 10AE 3 108.538 -39.378
0.083 279.513 -1.56E 3 -8.12E 3 9.98E 3 105538 -9378
0167 279.513 -1.2SE 3 -7.96E 3 9.52E 3 108.538 -39.378
0.250 270.513 - 42A74 -7,4E 3 9.09E 3 10.538 49.378

033 279.113 -64.114 -7.71E 3 8.85E 3 106.538 -9.378
0.417 279.513 -3651754 -757E 3 8.212 3 106.538 .39.378
0.500 279.513 -97.395 -7A3E 3 7.78E 3 10&538 -39.378
0.583 279.513 230.965 -729E 3 7.2 10.538 -39.378
0.587 279.513 529.324 -7,16E 3 7.97E 3 10.138 -3.378
0.750 279.513 627.684 -7.02E 3 8.13E 3 10&538 39.378
0.833 279.513 1.13E 3 -5.88E 3 8.29E 3 10B538 -39.378
0917 279.513 1.42E 3 -6.75E 3 84SE 3 106.538 -39.378
1.000 279.513 112E 3 -6.61E 3 .SE 3 106.3 -89.878

10 0.000 736.982 -163.319 -6.1E 3 7E 3 197.756 -3.638

0.083 734.80 -136,613 -55E 3 8.72E 3 197.756 -3.38
0.167 732.737 -109.708 -5,O5E 6.44E 3 197.758 -3538
0250 730.815 -82908 -5.34E 3 8.15E 3 197.756 -1538
0.333 728A92 -. 098 -5.01E 3 5.87E 3 197.760 .3.538
0A17 726.370 -29.292 -463E 3 5.58E 3 - 197.75 -3.638
0.500 724.247 -2487 -4.57E 3 8.3E 3 197.758 -3.38
.583 722.126 24,318 -42E 3. 5.07E 3 17.756 -3.38

0167 720.002 51123 -4.06E 3 4.84E 3 197.756 -3.58
0.750 717.880 77.929 .81E 3 4.81E 3 197.758 -338
0.833 715.757 104.734 -55E 3 438E 3 197.758 -3.538
0.917 713.635 131.530 -3.3E 3 4.16E 3 197.758 -358
1.000 711.512 158.344 -3.05E 1 3.92E 3 117.758 -3.538

11 0.000 738.982 1.310 -812 3 YE 3 197.7M -3.538

0.003 73450 -13513 -5.5E 3 8.72E 3 197.7M -3.13
0.167 732.737 -109.708 -5.59E 3 IL44E 3 197.756 -3.538
0.250 730.615 -82.903 -UE 3 0.15E 3 197.75 -3.38

0.333 728.492 -5.098 -5.08E 3 37E 3 197.758 -3.538
CA17 720.370 29.2=2 4.83E 3 5.58E 3 117.756 -3.538
0.500 724.247 -2.487 4.571 3 5.3E 3 197,768 -3.638
0.583 722.125 24.318 -4.32E 3 6.07E 3 197.756 3.538
0.87 720.002 51.123 405E 3 484E 3 197.756 -3.538
0.750 717.980 77.929 '-3.81E 3 4.61E 3 197.75a 4.538
0.833 715.757, 104.734 -3.55E 3 4.38E 3 197.758 - -. 538
0.917 713.635 131.539 -3.3E 3 4,15E 3 197.756 -3.538

1.000 711.512 158.344 -3,06E 3 3.92E 3 197.751 -3.538
12 0.000 782.134 4'73.493 .8A9E 3 7.44E 3 210.215 -3.758

0.083 779.878 -145.019 -. 22E 3 7.14E 3 210215 -3.758

0.167 777.622 -118.544 -5.95E 3 8.840 3 210215 ^3.758
0.250 715.36S -8&070 -5,67E 3 8.54E 3 210.215 -3.758
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-- - 218041 33

JobCTrest Pad 1dg Rd

t MHF 020-Feb-7 CMdW .

c'" Was~e~tan Closure Hanf*rd - Crest Pad EIg AW.sl m 21-Mar-2007 09:14

Beam Stress Cont...
S'am UC S-jluk AsIal Bnd-Y Bnd-Z Combi0d Sha-Y ShnZ

Wms 0.4 -W wps) wso (PQ
0.333 773.10 -59.6 -5AE 3 824E 3 210.215 4150
0417 770.853 -31.122 -13E 3 3.94E 3 210215 ~7358

.0.500 748.597 -2.A47 4.80E 3 5.63E 3 210.215 -1759
0.883 766.341 21.827 4.5E 3. .38E 3 210.215 -1758
0.667 784.094 $4.301 -4.32E 3 5.14E 3 210.215 4.758
0.750 761.828 82775 4.05E 3 489E 3 210.215 -3.758
0.33 750.572 111.250 4.78E 3 4.65E 3 210.21 -3.78-
0.917 757.316 13a724 1M1E 3 4.41E 3 210.215 -3.758
l.00 755.000 18.&198 324E 3 4.16E 3 210.215 -3.758

13 ___ 782.134 -173.403 -49 3 7.44E 3 210.215 -3.78
0.083 779.878 -148.019 -. 22E 3 7.14E 3 210.215 -3.758
0.167 777.822 -118.44 -4.95E 3 6.54 3. 210.215 :.75
0.250 77M.365 -8MO -55.7E 3 6.54E 3 210.21 -1758
0.333 773109 -50.596 -. E 3 8.24E 3 210215 -. 758
0.417 770.853 -31.122 -. 13E 3 .94E 3 210.215 -3758
0.00 768697 -2.647 488E 3 6.3E 3 210.215 -3.758
0.583 766.341 2.827 -4,6E S 5.38 3 210215 -3758

. 0.667 784.084 84.301 -4.32E 3 .14E 3 210215 -3.758
0750 781.128 82.775 -405E 3 4.8E 3 210.215 4.758
0.833 759.672 111.230 478E 3 4.E 3 210215 -3.758
0.917 757.316 139.724 -S.lE 3 4A1E 3 210.215 .758
1.000 75.060 168.19$ -3,24E 3 4.18E 3 210.215 -3.758

14 0.000 1.34E 3 -167.236 -11.2E 3 12.E 3 364.304 4877
0.063 1.34E 3 -13.379 -10.BE 3 12,35 3 361.304 3.677
0.167 1.34E 3 -il.l -103 3 118 3 364.304 -3.677
0.250 1.34E 3 -8.66 -9.84E 3 11.3E 3 364.304 -3.877
0.333 1.33E 3 -8.809 -9,37E 3 10.5E 3 384.304 -3677
0.417 1.33E 3 -27.952 -. 9E 3 10.3E 3 364.304 -677
0.500 1.33E 3 -0.005. -ASE 3 9.78E 3 364.284 -3.677
0.83 1L33E 3 27.7 2 -7.98E 3 l.32E 3 384.304 3.577
0.W7 1.33E 3 55,018 -7.49E 3 6.97E 3 304.304 -3.77
0.750 1.32E 3 83.475 -7.02E 3 BASE 3 384.304 -. 677
0.33 1.32E 3 111.332 -855E 3 7.99E 3 384.304 -3.877
0.917 1.32E 3 139.180 -. 06E 3 7.54E 3 354.304 -3.=77
1.0 1.32E 3 167.046 -2E 3 7.1E 3 364.304 4367F

15 0.W 1.34E 3 -187.236 -11.2E 3 128E 3 364.304 -3.77
0O 1.34E 3 -139.3719 -10.8E 3 12.3E 3 364.304 -3.677
0187 1.34E 3 -11ii.2 -10.3E 3 11.E 3 384.304 -3.677
0.250 1.34E 3 -83.88 -0.84E 3 11.3E 3 364.304 -377
0.333 1.33E 3 56.809 -9.37E 3 105,E 3 364.304 -3.677
0417 1.33E 3 -27.952 -8,8E 3 103E 3 384304 -3.677
0.500 1.33E 3 -M -8,43E 3 9.76E 3 364.304
0.583 1.33E 3 27.762 -7.06E 3 9.32E 3 36(304 -3.677
0.67 1.33E 3 55.618 -7.49E 3 1.87E 3 364.304 -3.a77

--- 0.730 1.32E 3 83478 -7.02E 3 843E 3 36(304 -3.677
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WCH-195
Rev. 0

--- 2186-351 34

k6- CrS Pad B1dg .R

By MHF 
0

"AWFeb-07 t W

w " ashrngton CIsre anford M Crest Pad Bdg AW.std I"* 21-Mar.2007 09.14

Beam Stress Cont...
Beae JC $ ton Axziu 8*nd-Y 3.nd-Z Comtined Shtlt-Y Shar-Z

(fp- (wo po) 0,M) (P0 (Pi)
0,833 1.32E 3 111.332 -6.E 3 7.99E 3 354.304 -877
0917 1.32E 3 13189 -. E 3 7.34E 3 364.304 -3.677
1.000 1.32E 3 167.048 -6.62E 3 7.1E 3 384304 .3.677

18 0.000 .E 3 -1.55 3 -17.2E 3 20.2E 3 434.39 -33.013
0.083 12E a -1.3 3 -14.8E 3 19.4E 3 434.839 -3.013
0.107 1.E 3 -1.05E 3 .16E 3 10.6E 3 434.839 33.013
0260 12IE 3 -800.972 -15.6E 3 17,8E 3 434.83 -33.013

- - 0.333 i.E 3 -380.834 -14.E 3 17E 3 434.830 -33.013
I417 1A9E 3 -300.700 -14.3E 3 16.1E 3 434.839 -33.013

0,500 IAEO 3 -0.585 -13.8E 3 15.3E 3 -434.839 -33.013
0.583 1.49E 3 199.571 -132E 3 14.9E 3 434.839 -3.013
0.667 1A.E 3 449.707 -12.7E 3 14.6E 3 434.839 43.013
0.7M0 1.49E 3 699.843 -121E 3 14.3E 3 434.839 43.013
0.833 148E 3 949.978 -11.5E 3 14E 3 4)4.83 -33-013
0.17 1.48E 3 1.2E 3 -11E 3 13.7E 3 434.839 -33.013
1.000 1.48 3 1A5E 3 -10.4E 3 13.E 3 434.839 .33.013

17 0.000 996211 -2.02E 3 -14AE 3 17AE 3 304.300 -4f.874
0.083 9M4.088 -189E 3 -14E 3 15.7E 3 304.300 -42.874
0.187 901.98 -1.3? 3 -13.6E 3 15E 3 304.300 42.874
0260 989.843 -1.04E 3 -13.2E 3 15.2E 3 304.300 42.874
0,333 987.721 -719.643 -12.3E 3 14.5E 3 304.300 474
0.417 9M5.698 -394.7M2 -124E 3 13.8E 3 304.300 -42.874
0.500 93A.76 a9.040 -12E 3 13.1E 3 304.300 -42.874

0.583 981.33 254.011 -116E 3 12.9E 3 304.300 -42,874
0.687 979231 579.73 -112E 3 12.8E 3 304.300 -42.874
.. 750 977.108 904.614 -10.8E 3 12.72 3 304.300 -42.874
0.833 974.088 1.3E 3 -10.4E 3 12.8E 3 304.300 -42874

0.917 972.883 1.55E 3 -10E 3 12.6E 3 304.300 -42A74
1.000 970.741 lAS 3 -4.65E 3 12E 3 304.300 -42.874

5 1 0.000 274.e64 81.323 0.000 335977 58246 1.45
0.083 276,776 50294 75.052 402123 58.248 1.4
0.187 278.899 39.8 150106 48&270 55.248 1.456
0.20 281.022 25.23B 22.157 634.41 58 248 1AMS
0.333 283.144 17.209 300.209 G.S83 58248 1456

0.417, 286.288 6.181 375.262 6M8.709 58.248 1-455

0.800 287.389 -4.847 450.314 742.280 88.248 1456
. Z 083 289.512 -15.8 525.36 830.754 68.248 1.46

0.67 291.834 .2.004 600.418 918.957 58.248 1A6
0.750 283.738 -37.33 875.471 1.01E 3 5.248 1A56
0.833 295.879 -48.961 750.523 1.1E 3 58248 1458
0.917 298.001 -59.989 825.75 1.18E 3 58248 1.458
1.000 300.124. -71.018 000.628 1.27E 3 8.248 1.45

0.000 372.435 14.087 -0.00 SAM 80.84 0.162
0.083 372.435 12837 78.404 481875 80149 0.152

. .167 372.435 11.607 15a.807 540.849 60.849 0.162

Prutmhwfl ra00?l1z2 STAADPro for Wndowa Release 2006

Page 226 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 H-45



WCH-195
Rev. 0

___________ JMbo Sil. Rev

2186-351 36

Ses. eed oWtewtrto Cw.5ba
Jnft Crest Pad Bldg

By MHF O"20-Feb-07 Cd'w

" WasHnronc losm lHanford ''' Crest Pad i AWe Nd "'"t 21-Mar-2007 09:14

Beam Stress Cont...
Beam JC Section Axial BeY Bd-Z ComnbMd SheY S

0.250 372435 10.377 235211 616.022 _50.84 0.162
0.333 37Z438 9.147 31.614 195.19 50,84 0.162
0.417 372.435 7.917 32.018 772.389 50.840 0.162
0.600 372.435 O.687 470A21 849.543 80.84 0.182
0.583 372A35 5.457 548.825 928.71 0.849 0.162
0.657 372A35 4.227 627228 1E 3 60.849 0.162
0.730 372.435 2.997 705.632 1.E 3 .849 0.182
0.833 372435 1.757 784.03 1.16E 3 80.849 0.162
0.17 372-435 0.537 312A38 1.24E 3 00.849 0.102
1.000 372.435 6-0.93 940.842 1.31E 3 80.840 01

3 - 0.000 28.725 -7.794 -0.000 36.618 -0.006 -0.193
0.083 28.726 -0.32 -0.007 3&061 -0.006 -19-3
0.187 28.725 -4.186 -0015 3U604 -0.006 -0.193
0250 28.72 -340 -11022 . 32.147 -0.006 -0.193
0.33 28.725 -1.0 -0.080 30.690 -0.008 -0.193
0A17 28.726 -0.471 -0.037 29.233 -0.00 -0193
0.500 28.725 0.893 -0.044 29.783 -0.006 -0.193
0.583 28.725 2AS -0.052 31.235 -0.006 -0.193
0.6W7 28.725 3.922 -0.05 32.707 -O.f -0.193
0.750 28.725 6.387 .007 34.178 -0.000 -0.193
0.833 21.725 .851 -0.074 31.650 -0.006 -0.193
0.-17 2I.725 8.31 -0.081 37.122 -0.006 4193
1.000 28.725 9.780 -0.089 38.a94 4.008 -0.193

4 0.000 28.726 -7.794 4000 3.818 -0006 -0.193

0.083 28.728 -8.328 .0.007 35.01 -0.006 0.193
0.167 28.725 4.805 .0.016 33.04 -M .0.193.
0.250 28.725 -&400 -0.022 32.147 -0006 -0.193
0.333 25.725 -1.936 -0030 3000 0.0006 -0.193
0.417 28.725 -0.471 -0.037 21.233 0006 -0.13
0.800 23725 0.993 40044 2763 ..0006 .0.193
0.83 2.725 24B -. w 3I.S .0f0 -0.193
0.m7 28.725 3.22 4059 32.707 -0.006 -0.193
0.750 28.725 5.387 4067 34.178 .,006 -0.193
0.33 28.7W 8.851 -1074 35350 -0.000 -0.19T
0.017 28.725 8.316 -0.061 37.122 -0.0Q -0.193
1.000 28.725 .780 .0.061 38.54 -0.006 -0.193

a 0.000 -268.M59 -. 8E 3 4000 -3.15E 3 e20.794 -59.023
0083 -26.959 -244E 3 790.82 -8E 3 620.794 -59.023

A0.17 -28.90 -1.99E S 1.86 -3.86E 3 620.794 -5.023
0.260 .266.99 -1.64E 3 24E 3 -4.21E 3 820.794 -59.023
0.33$ -256.09 -1.09E 3 3.2E 3 4.50 3 620.794 -59.023
0417 -256.969 -547.152 49 3 -4.91E 3 820.704 .50.02S
0.580 -28169 -20.349 4.8E 3 -&,27! 3 820.794 -69.023
0.583 -268.959 24654 5.8 3 . .11E 3 820.794 -59.23
0.887 -288.959 094.657 SAE 3 -7.36E 3 020.794 -59.023

Pmr.t lmaT MM1 STA ADPro for Mxa.d Release 2008 Ptt -u $ Sr 13

Page 227 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 H-46

-



WCH-195
Rev. 0

218-51 I 36

Jw1 J Crest Pod Bldg
By MHF M0-Feb07 VmW

SWashingtci Closut Hmnfod F. Crest Pad Md3 AW.std r'n21-Mar-2007 0914

Beam Stress Cont...
sor -ur Seof Aiu Bend-Y Bend-2 Combined Shar-Y Shr-i

(s' (POO (PS0 (S9 (P*' (PI)
0.750 -286.950 1.14E 3 7.2E 3 -. 61E 3 620.94 -69.023
0.833 -288.959 1.59E 3 8E 3 -9.85 3 620.794 -3.023

0.917 -280959 2.04E 3 SAE 3 -1I.E 3 620.794 .59.023

1.000 -290.95 2.48E 3 9.8E 3 -12.3E 3 820.794 _-9.023

a 0.000 353.761 -2.00E 3 -0.000 2.44E 3 689A80 .42.090
O0 355.884 -1.77E 3 733.774 2.W6E 3 584A80 -42.690

0.167 36.06 .1.44 3 1.47E 3 3.27 3 - 581480 -42.890
0.250 30.129 -1.12E 3 2.2E 3 3,8E 3 569A40 -42.600
0.333 362.251 -796.997 2.94E 3 4.09E 3 569.40 42.680

0.417 384.374 -47,64 A 3.67E 5 4.51E 3 589.480 42.690

0.500 36.496 -150.094 4AE 3 4.92E 3 689A40 .42.800

U.553 368.619 173.357 5.14E 3 S.GE 3 589A80 -42490

0.687 370.741 496.809 S.A7E 3 6.74E 3 980 -42.090

0.750 372.864 20.260 S.E 3 7.8E 3 589A40 .42190

0.033 374.956 1.14E 3 7.34E ME 3 5M.480 -42.690

0.917 377.0 1.47E 3 8.07E 3 '9.92E 3 569.480 42,890
1.000 379.231 1.78E 3 8.81E 3 IE 3 G5I9A80 -42.890

7 0.000 647.89 75.390 0.000 722.479 119.097 1.618

0.083 849.212 83.131 153.458 9.799 119.097 Ic18
0.167. 661.334 50.873 308.912 1.01E 3 119.097 1110

0.250 S6147 38.615 480.387 1.15E 3 119.097 1118
0.333 655.579 26.350 013.823 1.3E 3 119.097 1.818

0.417 657.702 14.000 767279 1.44E 3 119.097 1.818
0.500 639.824 1.839 920.735 1.568E 3 119.097 1.818
0.683 661.947 -10.419 1.07E 3 1.75E 3 119M97 1.81
0.667 684.069 -22.677 1.2ME 3 1.91E 3 119.097 1.618

0.87 66.102 -938 1.38E 3 U.SE 3 119.097 1.618

0.833 G6O.314 47.194 1.53E 3 2.25E 3 119.0 7 1.618
0.017 670.437 -59.453 1.89E 3 ±42E 3 110.097 1.618
1.000 672.59 -71.711 1.84E 3 2.5E 3 119.097 1.618

6 0.100 7.695 -2.82E 3 -0.000 2.83E 3 B79.042 -57.5687

80.03 9.815 -2.39E 3 874.944 3.27E 3 679.042 57.507

0.187 11.940 -1EEE 3 1.752 3 3.71E 3 679.042 .57.567
0.250 14.083 -1.1E 3 2.M2E 3 4.15E 3 679.042 .67.567
0.333 16.185 ..1.0E 3 3.5E 3 45E 3 79.042 -67.567
0.417 16.308 -841.371 4.375 3 5.03E 3 879.042 -57.587

0.600 20.430 -206.19 5.2E 3 5.ASE 3 79.042 -57.557

0.583 22.563 230.976 6.12E 3 8.36E 3 879.042 .7.67
0.667 24.67 697.153 7E 3 7.6E 3 079.042 -57.37

0.750 26.798 1.1E 3 7.87E 3 9E 3 679.042 -57.57

0.833 2 M 1.54E 3 75E 3 10.3E 3 679.042 .57.567

S0.7 31.043 1.08E 3 9.6223 112E 3 679.042 -57.567

1U00 33.165 2AIE 3 10.5E 3 12.9E 3 879.042 -57.167

9 0.000 -274.480 -2.94E 3 -0.000 -3.22E 3 631.510 -80.229

0.083 -274485 -2A9E 3 813.899 -3.67E 3 631.510 -60.229

.*tThQ2s O 7 1 STAAD.Pro r Wndos Release 2006
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WCH-195
Rev. 0

- -21B6-351 jR7
JoTn. Crst Pad Bldg RI

By MHF 09C204Feb-7 M W"

W.- wVsNngtooCIwoMr Hefw A Crest Pad EHdgAW.td - 21-Mar-2007 09:14

Beam Stress Cont...
Doam -uC Sactiw Axial Bond-Y Bend-Z Combined Slhe-Y Shear.Z

10 (p04 (p4, wr4 (p 0 (pd)
0.1? -274A88 -203E 3 1.53E 3 493E 3 631.510 60.229
0.250 -274.486 -1.57E 3 2A4E 3 -429E 3 631.510 -8.229
0.333 -274.486 -1.12E 3 3.2515 3 -4.85 3 831.510 -60.229
0.417 -274.48 -W61.153 4.07E 3 -E 3 031510 -0229
0.500 -274A.48 -204.807 4.862 3 -. E 3 131.510 -80.229
0.A83 -274.48 251.540 5.7E 3 .2E 3 631.510 -. 229
0.807 -274.488 707.8 8.51E 3 -7A9E 3 831.510 40.229
0.750 -274.480 1.16E 3 7.32E 3 -8.75E 3 631.510 -80.229
0.833 274.488 1.82E 3 8.14E 3 -j0E 3 631.510 -0229
0.91? -274486 2.08E 3 8.95E 3 -111E 3 631.510 -40.22

1.000 -274.488 2.53E 3 O.7SE 3 -12.E 3 631.510 -80229
10 0.000 294181 55.887 0.000 629 58.244 1.320

0.083 296.884 45.84 75.047 417.7K 58244 1320
0.187 20.008 35.81 15004 484.982 58.244 1320
0.250 301.129 25.58 225.141 SaL128 58.244 1.32
0.333 303.251 15.854 300.188 619.294 86.4 1
0.417 305.374 5.81 37528 88AS 51244 111"
0.500 307.48 -4.162 450263 761.931 88.24 iL2
0.5 300.619 -14,155 US-.'38 849.104 51.244 1320
0.557 311.741 .24.159 00.37 9136.277 244 1320
0150 313.0W4 -34.152 75424 1.02E 3 5&244 1.320
0.633 315.986 .44.186 75041 1.11E 3 69.244 1320
0.917 318.109 454.181 82&518 1.2E 3 5&244 1.320
1.000 320.231 -4.171 80.586 12E 3 68.244 1.320

11 0.000 294.761 55.1867 0.000 350829 58244 1,320
0.083 296.884 45.864 7.047 417.795 68244 1.320
0.167 2M0WI 35.861 150.094 454.902 58244 1O
0.250 301.129 25818 225141 . 62.128 58.244 1.320
0.333 33.251 15.854 300.188 819.294 58.244 1.320
0A17 305.374 5.51 375.236 S 58.244 1.320
0.500 307496 -4.182 450.283 751.1 58244 1.320
0.583 300.10 -14.155 52.330 641,104 58.244 1.320
0.6f7 311.741 -24.151 600.377 8.27 58.244 1.320
0.750 313.864 -84.142 675"24 1.E 3 5244 1.320
0.833 315.986 44.185 750.471 1.11E 3 58.244 1.320
0.917 318.109 -54.16 825.1518 12E 3 58244 1.320
1.000 . 320.231 4 .171 90058 4.2E 3 56.2M 1.320

- 12 0.000 312.0 5 5.731 0.000 371.795 61.914 1.412
0.083 314.321 49.033 79.775 443.120 61.914 1412
0.187 316.577 38.335 159.51 614A.2 61.914 1.412
0.250 31&833 27;A37 23.328 585.721 61.914 1412
0.33 321.089 18.930 310.102 657.130 61.914 __12

0,417 32.348 5.241 3N8.877 721.43 61.14 1.412
0.500 32.602 -4467 478.852 808.712 81.914 1.412
0.583 327.88 -15.155 558A2 901A42 61.914 1.412

diieaauctmt STAAD PoforWdo"Release 2006
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WCH-195
Rev. 0

2106-35138

I

JbTh. Crast Pad Blkg AW

ft MHF tDV20.Feb.7 MWM

Gbs Washington Ck.um Hwrfd '' Crst Pad Bldg AW.std r"I 21-MAr-2007 09.14

Beam Stress Cont..
Bem tIC Section Axial Bend-Y 8nd-Z Combined Sheer-Y hbw-Z

(pS) (p.P (PRO 6s* (P ( w
0.687 330.114 -25.553 638.203 994.171 Sf.914 1.412
0.750 332.371 %M.52 717.979 t.UE 3 61.914 1.412
0.833 334.827 -47250 707.754 1.18E 3 61.914 1.412

0.917 336.883 -6748 877.50 1.27E 3 61.914 1.412

1,000 330.139 -848 957.305 1.37E 3 61.914 1.412

13 0.000 312.085 59131 0.000 371.795 61114 1.412

0.083 314.321 49.033 79.775 443.129 61.914 1.412
0.157 315.577 38.835 15951 614A82 61.914 1412
0.250 31.833 27.37 239.326 W85.790 61.914 1.412
0.333 321.089 1%.939 319.102 657.130 51.914 1.412
0417 323.348 6.241 39&877 724853 61.914 1,412
0.500 326.002 -4.457 47&662 0&712 61.914 1A12
0.583 327.88 -15.1IS S5428 901442 61.914 1W12

0.557 330.114 -25.853 638203 994.171 61.914 1.412
0.760 =371 -X552 717.979 1.0E 3 81.914 1A12

0.933 334.627 -- 47.250 797.764 1.1E 3 61.914 1A12
0.917 338.883 -57.048 877.530 1.27E 3 61.914 W412

1.000 339.130 .48.848 057.305 1.37E a 81.914 1A12

14 0.000 52.079 70.688 0.000 832.708 108642 1.545

063 584.303 58.M 137.409 780.94 10.42 1.545

0.167 586.526 47270 274.817 90.621 106.642 1.545
0.250 588.740 35574 412.225 1.04E 3 10.642 1.545
0.333 500.072 23.89 549.634 1.1fE 3 10842 1.545

0.17 593.195 1.184 687.043 1.29E 3 106.842 1.46
0.500 59A18 0.459 824A51 1.42E 3 106.142 1.45
0.583 597.541 -11.245 981.800 117E 3 106.642 1.645
0.687 59u114 -54 950 M.E 3 1.72E 3 106.642 1.645
0.750 602.087 '.454 124E 3 1.87E 3 .106.642 1.544
0.833 404.311 -41.360 1.37E 3 2.02E 3 106.842 1.45
0.017 80.634 4&W04 1.1E 3 2.18E 3 1084.& 1543

1.000 I0.' .89.789 1 sE 3 =sE 3 10&.42 1.A45
15 0.000 582.079 70.S68 0.000 882.708 108.642 1545

0.03 584.03 5.983 187A09 7804 10.842 1.545
0.167 588.525 47179 274.817 90M821 106642 1.545
0.20 588.749 35.574 412.226 1.04E 3 10.842 1.545

0.333 500.072 23.600 549.634 1.16E 3 106.842 1.545

0417 511119 12.154 887.043 1.29E 3 101.842 1.45

0.600 68.418 0.450 824.451 142E S 106.842 1.545

0.88T 97.841 -11.245 91.80 1.57E 3 10642 1.545
0.607 599.564 -22.150 1E 3 1.722 3 106.642 1.545
0.750 W02.187 -34.55 1.24E 3 1.872 3 105.642 1.545
0.823 604.811 -483M 0 1.37E 3 2.02E 3 108.42 1.646
0.917 806.534 -59.064 1.51E 3 2.18E 3 105.642 1.545
1.000 808.757 .89,789 1.85E 3 2.33E 3 108.42 1,545

16 0.000 348.116 -2.14E 3 4000 2.48E 577.517 -43.595
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2186-361 39

Job7s Cjtst Pad 8)d9

By FmF D20-Vtb.7 "lW

WatMhngtmn CGosr nfod " CreetPad BdgAW.sd h-k 21-Mar-200 09:14

Beam Stress Cont...
SAm L Cection AdaI Band-Y Ban," Combined Sh.m-Y Sheor-2

0.083 35M.238 ' -lE 3 744.120 2.9E 3 677.517 -43.595
0.187 362.861 -. 47E 3 1A9E 3 112E 3 677.517 -4.505

0250 364.483 -1.14E 3 223E 3 3.73E 3 577.517 -43.585
O.333 358.608 -814.055 2.98E 3 45E 3 577.817 -43.595
0.417 358.728 -483.748 3.72E 3 4.58E 3 577.517 -41505

0.500 380.851 -153A37 4ASE 3 4.98E 3 677.517 -4365
0843 382.973 17872 SUtE 3 4.75E 3 577.517 41198
0.87 38.095 507.181 5.95E 3 8.83E 3 577.517 -43595
0.750 357218 837490 6.7E 3 7.9E 3 577,517 -43.565

0.833 39.341 1.17E 3 744E 3 8E 3 577517 -43.595
0.917 371.403 1.E 3 8.19E 3 10.1E 3 677.517 -43.505

1.000 37388 1.83E 3 8" 3 11.1E 3 577.517 -43.505
17 000 0.188 -2USE 3 4000 2.88E 3 6OW758 -8774

0.083 2.291 -L44E 3 888.751 133E 3 889.758 45&774
0.157 4.413 -1.99E 3 1.78E 3 3.77E 3 689.758 8M.774
0.250 8.538 -1.5E 3 287E 3 4.22E 3 S9.758 -8.774
a.s33 a.eS -1.1E 3 3.8E 3 4.8E 3 88.758 -a8.774
0A17 10.781 -054.9 4A4E 3 .11E 3 CM .758 %6.774
0300 12.903 -209854 4.33E 3 6562E 3 89.758 .. 74
0.583 15.020 23884 8.22 5 8.47E 3 a758 -K774
0.W7 17.144 M8 02 7.11E a 7.81E 3 689.758 -M.774
0.750 19.271 1.13E 3 8E 3 9.14E 3 _809758 -66.774
0.833 21.393 1.IE 3 8.89E S 10,5E 3 850,758 48.774
0.917 23.518 2.02E 3 6.78E 3 11.8E 3 89.758 -5.774
1.000 25.838 2.48E 3 10.E 3 13.2E 3 8.738 -58.774

6 1 0,000 164.989 -157.348 -3.3E 3 3.61E 3 655.178 -1602
0.083 152.174 -109.000 -2.33E 3 2.86E 3 MM.26 -.802
0.167 140.379 4.150 4.43E 3 1.04E 3 644A03 4602
0.250 140.84 -3001 -31.388 781373 488.L16 -5.02
0.383 143.789 47.847 85.131 276.587 432829 -5.02
0A17 140.994 98.898 714.706 954,505 378.742 5.02
0"5W 130.199 150.145 1.2E 3 15E 3 320.58 -. 962
0183 135A04 201.30 1.71fE 3 2.05E 3 254.989 -5.802
0.607 If2O 252142 2.06E 3 2X7E 3 209.02 A
0.750 129.15 303.891 2.E 3 2.6E 3 1M.195 -5.02
0.833 127.020 364;I39 2.ME 3 3.04E 3 97.309 -5.802
0.917 124.225 406.388 2.8E 3 32E 3 41.422 -5.002
1.00 121A30 4577 2.69E 3 327E 3 -9.95 .- 502

-2 0.000 172A47 -189.29 .385E 3 39E 3 722.808. -5.909
0.083 1.389 .115.229 -2.57 3 2.8W 3 8M1.901 -5.959
0.187 1W8.291 -60.710 40E 3 1.1E 3 a _793 -5.959
0.250 163,213 -. 2if .702.234 71.47 538.280 6.950
0.333 18.135 4.310 57.340 205.785 478,778 -5.950
0417 157.057 102.819 781.. 1.04E 3 415271 -5.99
0.500 153.980 157.= 1.36E 3 i8E 3 33.763 . .5.959
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WCH-195
Rev. 0

... 21864161 40

Sann .d b soor - nsrSa

joli Cret Pad Bdg
B MHF 6"g.Fejb-7 YAww

i 0 shngton cstre Hnford iCrest l PSd 8idg AWstA D 21-Ms-2007 09:14

Beam Stress Cont...
Bawn 13C Sectio A BondY BOd-Z Combind Sin.Y ahlr-Z

(se') @4 @4e @4 (pD (po!L
0.583 is.a2 211.839 1.8E 3 Z24E 3 292256 .959
0.67 147.824 266.349 2.29E 3 2.7E 3 230.748 -5.95
0.750 144.740 320,858 2.8E 3 3.07E 3 169241 -5.969
0.833 141.68 375.368 .82E 3 3.33E 3 107-733 -5.959
0.917 138.660 429.878 2.94E 3 3.5E 3 46.226 -6.959
1.000 135.512 484.387 2.96E 3 58E 3 -10.787 - 5

3 MDD 0.011 1.054 -0.088 1.153 0.004 0.024
a083 0.011 0.838 .. ,082 0.929 0.004 0.014

- - 0.187 0.011 0.618 -0.077 0.705 0.004 0.024
0.250 0.011 0.399 -0.071 0.482 0.904 024
0.333 .ol1 0.181 -0.06 0.2B 0.004 0.024
0417 0.011 -0.938 -0O60 0.109 0.004 0.024
0.500 0.011 -0255 -0.055 0.322 0.004 0.024
0.083 .011 -0.44 -4049 0.535 0.004 0.024
0.87 0.011 -0.93 -0044 0.740 0.004 0.024
0,750 0.011 -0.911 .0.038 0.981 0.004 0.024
0.833 011- -1.13 -0.033 1.173 0.004 0.024
0.917 0.011 -1.348 .0.027 1.386 0.004 0.024
1.000 0.011 -1.36 -0.022 1.549 0.004 0.024

4 0.* 0.011 1.054 -0.088 1.153 0.004 0.024
-083 0.011 8.838 -0.082 0.929 0.004 0.024

0.187 0.011 0.618 4077 0.705 0.004 0.024
0.250 0.011 0,39 4071 0A82 0.004 0.024
0.333 0.011 . 0.181 -0a 0.2568 0.004 0.024
0A17 0.011 -0.038 -0.00 0.109 0.004 0.024
0.800 0,011 -0.258 -0.085 0.322 0.004 0.024
0.583 0,011 -0.474 .0049 0.535 0-004 0.024
0.87 0.011 .0.093 -0.044 0.748 0.004 0.024
0.750 0.011 -0.1 0038 0.91 0.004 0.024
0.833 &.011 .1.13 -0. 4 } 1.173 0.004 0.024
0.917 0.011 -1.348 L-o027 1.3W8 0.004 0.024
1.000 0,011 -1.NG0 0.022 1.599 0.006 0.024

S 0.000 97.015 511.124 .SE 3 IE 3 -51143 7.743
0,083 97.015 440288 8.35E 3 8.89E 3 -511.543 7.743
0.167 97.015 366.48 7.58E 3 6.02E 3 -.61.543 7.743
0250 97.015 298.810 6.78E 3 7.16E 3 .11.543 7.743
0.333 97.915 227.772 5,97E 3 8.29E 3 -51143 7.743
0.417 97.018 156.184 5.17E 3 &.42 3 -611.543 7.743
0.500 07.015 a.g 4.7E 3 4.55E 3 -5 11 7.743
0.583 97.015 1.289 3.8E 3 3.88E 3 -811.543 7.743
0.887 97.015 6.~79 2.78E 3 2.3E 3 -511.543 7.743
0.710 97.016 -128417 1.99E 3 2.21E 3 -511.543 7.743
0.833 97.015 -197.255 1.19E 3 1A8E 3 -511.543 7.743
0.917 97.015 -268.093 394.507 79.418 -511.543 7.743
1.000 97.015 -338.931 -401.307 837.2538 -511543 7.743
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2186-351 41

C ah C r e s t P a d B ld g f R O M

MHF 20-FOb-M7 Vd
WaJmshngton Clause Hanfod ' Crest Pad Skag AWfid J 1 217-M r-2007 09:14

Beam Stress Cont...
54HR UC c"Udln I A"uj Bnd-Y KdZ Contlmd Shmar-Y Sfar-Z

8 0.000 357.066 98.98 824.32 126E 3 514625 -4263
0,083 351.962 137.701 2.IE 3 2.5E 3 712.807 .4.263
0.187 346.859 178.703 104E 3 357E 3 610.590 -4.253
0.250 341.755 21.706 3.91E 3 4.47E 3 50.73 -4.28
0333 336A52 254.700 4.02E 3 822E 3 406L565 -4.283
0.417 331.549 29 .711 6.16E 3 .E 3 304.538 -4.283
0.500 328.445 332.714 6.7E 3 6.23E 3 20.521 -4.283

-0.883 321.342 371.718 8.81E3 8 E 3 100.503 .
0.87 30239 410.719 S9tE 3 8.61E 3 .1.514 -4.203
0.750 311.135 440.721 6.8E 3 &.58E 3 -103.32 -4263
0.833 flZ032 488.724 5.58E 3 0.36E 3 .20.549 .4.263
- 3917 _30019 827.727 16E 3 SUOE 3 07.5 -4.23

1.000 295.625 588.729 4.51E 3 647E 3 -401883
7 0.000 327.416 -327.077 -. 95E 3 7.E 3 1.362 3 -11.51}

0.083 321.543 -221.318 4.69E 3 &A4E 3 It 3 -11.58
0.167 315.670 -113.560 40M 3 345E 3 1.14E 3 -11.881
0.250 309.797 -1902 -1.33E 3 1.65E 3 1X 3 -11.S81
0.333 303.24 9&957 172.470 572.351 90.407 -11.51
0.417 298.052 201.716 1.5E 3 * 2E 3 792.013 -11.561

500 292179 307A74 2.84E3 324E 3 574A18 :1.561
0.583 28.30 413232 3.5E 3 4.20E 3 ORM7225 .11.I8
0.867 280.433 516.891 4.37E 3 117E 3 43630 -11.I61
0.750 274.50 24.749 4.96E 3 196E 3 322430 -11M1
0.833 286.6 8 730.607 6.37E 3 .37E 3 20042 -11.681
0.917 282.815 038266 ME 3 8.73 87448 -11,561
1.000 256.942 942.024 COSE 3 5.SUE 3 -20.718 -11.61

8 0.000 251-04 33&776 US9E 3 648E 3 14433 2.141
0.o3 24.1m0 334.187 IflE 3 5.61E 3 m .74 2.141
0.167 246.394 314.596 0.12E 3 &8SE 3 32.859 2.141
0260 243.59 296.000 _&13E 3 EmE 3 -23.028 2.141
0,33 240.804 275A1 6.05E 3 6.37E 3 -78.14 2.141
0A417 23.009 258.830 ,88E 3 6.38E 3 -134.01 2.141
0.600 235.214 236.241 5.8E 3 6.1E 3 -190.48 2.41
0.583 232.419 216.12 529E 3 5.74E 3 -24.75 2.141
0.7 229.M 197.63 4.86! 3 5.29E3 -30481 2.141
0.750 22.830 177.473 4.35E.3 4.75E 3 -358.346 2.141
0.933 224.035 167.884 175E 3 4.13E 3 -414.23 2.41
0.017 221.240 138.295 106E 3 3A2E 3 -470.121 2.141
1.000 2145 11.706 2.20E 3 2.62E 3 -821A94 .141

9 0.000 -5M.331 637.225 9.14E 3 -9.73E 3 -486062 7.36
0.03 -5.331 469.65 838E. 3 -. 9E 3 -488062 7.36
0.167 -55.331 401.08 7.X2 3 -6.0E 3 -488.082 7.396
0.250 -68.331 384.248 8.87E 3 -7.28E 3 -488.002 7.396

0.333 -.5.331 28.86.11E 3 -843E 3 -486.02 7.396
U.417 -M1331 19&926 .M 3 -&.lE 3 -488.082 7.396

SIAADPwfOrWV'df Ree162000

Page 233 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007

I.

a-

H-52

PrimTim C l 21J0MC 1e et : PM 410f113



,am Jub~~1No .. mRa

2186-351 42

r MHF "'2-Feb47 
0 'AW

Washingon Closr Henbd 0,esi Pad Bldg AW.std I 21-Mar-2007 0914

Beam Stress Cont...
B taf, Satlin AxhI hBnd-Y Bond. Conbinad Shnar-Y ShAr-

(I (p4 (pOn) (p () (ps4
0.500 -5.331 131.268 4.6E 3 -4.79E 3 -486.062 7.396
0.583 -55,331 3.606 3.84E 3 490E 3 -48.062 7.396
0.887 M5.331 -4054 09E 3 -&15E3 -48.082 7.398
0.750 -55.331 -71.714 2.33E 3 -2A4E 3 -485,082 _T39
0.833 -56.331 -139.374 1.57E 3 -1.77E 3 -486.082 7.396
0.917 -55.331 -207.034 81.021 -1.03E 3 -48.062 7.396
1.000 -55.331 -274.84 61I -391.643 -48482 7.396

10 0.000 154.97? -156.80W -3.3E 3 1 lE 3 68179 -5.68"
0.083 152182 -105.514 -. 335 3 2.58E 3 800292 -5.55
0.187 149.357 -54418 -14A3 3 1.14E 3 544A05 .5.585
0.260 146.592 -3.322 -31A38 781.352 488.518 -5.5185
0.333 14377 47.774 85.085 275.655 432.632 -S.85
0,417 141.002 9&870 714.662 964.534 375.745 -5.585
0.500 138207 149.965 126E 3 '1.55E 3 320.855 Z.585
0.583 135.412 201.001 1.71E5 2.0 3 254.971 -5.585

0.07 132.517 252.157 2.08E 3 2.47E 3 209.085 -455
0.750 129.22 3253 2.30 3 IE 3 I1i5 -5.585
0.333 427.027 354.34 2.5E 3 3.04E 3 97311 s.585
0.917 124.233 405.444 2.57E 3 _3.2E3 41.424 -a.585
1.000 121.438 460.40 2.89E 3 327E 3 -9.948 -5.506

11 0.000 154.977 -155.009 -3.3E 3 3.01E 3 65179 .5.585
0.083 152182 -106.514 -2.33E 3 2.58E 3 806.92 -5.585
0.167 149.387 -54.418 -1.43E 3 1.54E 3 544.05 -5.585
0.250 14.592 -1322 -831A38 781.362 488.518 -5.585
0233 143.797 47.774 85.085 276.655 432.632 -5.585
0.417 141.002 06.870 71462 54.534 371.745 -5.585
- .5i0 138.207 140.96 1.28E 3 1.5E 3 320.858 .zma
0.683 135A12 201.061 l.71E 3 2.05E 3 264.971 -5.585
0.887 132.817 252157 2.0E 3 247E 3 209.085 -5.565
0.750 129.822 3033 2.35E 3 2.8E 3 153.198 -5.585

0.833 127.027 354.349 2.58E 3 3.04E 3 97.311 -5.585

0.917 124.233 405.44 2.87E 3 3.2E 3 41A24 .5.585
1.000 121.438 45.540 2.69E 3 3.27E 3 -9.4B -4585

12 000 184.740 -186.522 -3.51E 3 3.84E 3 697.518 .4938
0.083 161.769 -112.198 S247E 3 .75E 3 38.110 -5.838
0.167 158.179 -57.873 -. 5SE 3 1.74E 3 578.702 5938
af2o 155.827 .649 -871.215 830.590 519.295 B.N.38
0.333 152.85 60778 M0448 294079 489.887 -6.931
0.417 149.86 10.100 760.889 1.01E 3 400.480 -6.938
0.500 14.914 150.424 1.34E 3 1.64E 3 341.072 -5.938
0.583 143.943 21&749 1.82E 3 2.18E 3 281.864 -. 938
0.687 140.972. 280.073 2.212 3 2.82E 3 222257 -5.93B
0.750 138.001 322.308 2.51E 8 2.97E 3 182.84g -5.938

0.833 135.030 376.722 2.72E 3 3.23E 3 103.442 -5.M
0.917 132.059 431.047 2.13E 3 34A 3 . 44.034 .5.938
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WCH-195
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2'186-351 43

JaS Crest Padlg 8R

By MHF 0-Feb-07 M NW
Wasidngton Closmr. HanfonS & Crest Pad Bldg AW.sd 2-Mar-2907 09:14

Beam Stress Cont...
bo UC Swtion Axial tend-Y bnd-? CrnrbIned ShOrW-Y Shur-Z

( 0"p (pB OA (P.S (psO
1.000 129.0 8 485.371 2.E 3 3W7E 3 -10.575 .. 938

13 0.000 154.740 -18&522 -1.51E 3 3.54E 3 897.518 -5.93

0.133 161.68 -112.198 -2.47E 3 2.75E 3 638.110 -5.938
0.167 1581798 -57.87 -1.53E 3 1.74E 3 8.702 -5.038
0.250 15S27 -3.549 .671215 830.590 519.295 -5.938
0.333 152.858 8070 6445 294.079 459.887 -6.936
0A17 149.815 10,1010 759.88 1.E 8 400.480 -5.938
0.500 148.914 159424 1.34E 3 1.e4E 3 341.072 -. 938
0.583 143.943 211749 1.82E 3 2.18E 3 281.84 .&939
a.ny 140.972 288.073 221E 3 2.62E 3 222257 5.938
0.780 138.001 322.38 2.51E 3 2.971 3 102.49 -5.938
0.833 135.030 M.722 2.72E 3 123E 3 103.442 -5.938

0.917 132.059 431.047 2.83E 3 3AE 3 44.034 -$.93
1.000 129.068 48.371 2.11E 3 W47E 3 -10.575 -5.931

14 0.000 291.85M -201.649 -11.2 3 8E 3 13 4E 3 -10.324
0.083 28.418 -197.104 -4.3$E 3 4.8E 3 1.12E 3 -10324
0.167 281.184 -102.158 -219E 3 3.0E 3 1.2E 3 -10.324
0.250 275.948 8.213 -1.19E 3 1.A7E 3 91&,38 -10.324
0.333 270.712 811233 154. 611.881 810.721 -10.324

0.417 265-476 10.678 1.33E 3 1.78E 3 700.055 -10.324
0.00 250.240 275.124 235E 3 2.89E 3 601.389 -19.324
0.583 285.005 3I1S 3.21E 3 &SE 3 496.722 -10.324
0.657 249.719 404.015 3.9E 3 481E 3 392.M -10.324

- L790 244.533 55,460 4A4E 3 23E 3 287389 -10.324

0.833 23.297 882.88 417E 3 588E 3 18.723 -10.324
0.917 234.051 747.351 4.9E 3 6.9E 3 78.057 :0Z4
1.000 228.2 841.7397 5.03E 3 6.11E 3 -18496 -10.4

15 0.000 291.855 -- 91.4 -6.19E 3 6.78E 3 1.23E 3 -10,324
0.083 286,419 -197.94 -4.38E 3 4A5 3 1.12E 3 -10.324
0.187 291,184 O-102.68 -2.8E 3 3.06E 3 1.02E 3 -10.324
0.250 276.948 -1213 -1.19E 3 147E 3 91658 -10.324
0.333 270.712 8233 154.83 511.51 810.721 -10.324

0.417 285.470 181078 1.339 3 1.8E 3 706.055 .-1.324
0.500 20.240 275.124 2.35E 3 289E 3 601.389 -10.324

0.583 258005 388.89 .21E 3 3.93E 3 498.72Z -10324

0667- 248.79 48461 . 3.9E 3 4.015 3 39.05B .10.324
0.750 244533 551A06 443E 3 5.23E 3 287.59 -10.324

0.833 239.297 M.M 4.79E 3 6.88E 3 182.723 -10.324

0.917 234.31 747.351 4ME 3 5.N8E 3 057 -10.324
1.000 228.28 841J97 53E 3 8.11E 3 -10,96 -10.324

16 0.000 242.05 111.275 818.785 1.18E 3 833720 -4524.

0.083 237.702 1593.01 2.03E 3 2A3E 3 731.03 -4.524
0.167 232.9 201.047 3.E 3 3.53E 3 629.481 -4.524

1.250 227.495 242A33 3.99E 3 4AE 3 527.888 -4624
0.333 222.392 283.819 4.73E 3 5.24E 3 425A51 -4.524
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RbW Smto R

2188-351 44

JTil CreS Pad Bldg R

SY MHF D20Feb-07 dWW

ta- Wnttgin Oc e I anford A Crest Pad Bldg AWed C1 " 21-Mar.2007 09;14

Beam Stress Cont...
Beam LIC Seclion Axial Bend-Y Bead-Z combined Shear-Y Shw-Z

s) (pe 030 ORO _ _ (psi_
0.417 217.28 825.205 5.32E 3 ME 3 3M.534 -4,524
050 212.185 3.501 5.74E 3 6E32 3 221.818 -4.524
0.583 207.082 407.77 6.WE 3 2E 3 119.599 -4.524
0.857 201.970 449.363 5.11E 3 &78E 3 17.582 4.524
0.750 1IST5 490.749 #0SE 3 M.7E 3 -84.430 .4.524
0.033 191.772 MA213 L6E8 3 6.37E 3 -18$63 -4.524

0.917 186.15 573.521 5.48E 3 &24E 3 -28.470 -4.524

1.000 181.68 614.907 4.95E 3 75E 3 -32.58 -4.524
17 0.000 9M.637 37878 .83E 3 6.31E 3 170.004 1.794

0,083 96.842 353.467 6.05E 3 6.52E 3 114.207 1.794
0.167 4.D4B 347.055 6.10E 3 863E 3 58.320 1.794

. | 0.250 91.253 330.644 6.24E 3 6.BE 3 2A34 1.794
0.3 8a.456 314.233 62 3 6.6E 3 -53.463 1.794
0.417 85.683 297.021 6.07E 3 &45E 3 .1 1.794
OO a2.858 281.410 .86E 3 8.22E 3 -18522 1.794

0.533 80.3 254.99 5E 3 .9E 3 -221.113 1.794
0.687 77.278 249.58 .17E 3 5AE 3 -277.00 1.794
0.780 74A83 232.176 4.596 3 5E 3 -3.87 1.794
0,33 71.688 21.765 4.13E 3 4A2E 3 -3M6774 1.794
0.917 85.893 19.354 3SE 3 3.75E 3 444M0 1.794
1.000 65.096 18.943 2.75E 3 3E 3 -49503 1.794

7 1 0.000 121.117 442.112 2.89E 3 3.25E 3 14.124 5.227
0.083 123.911 394.290 2.61E 3 3.18E 3 -41.763 5.227
0.167 128.706 346.468 256E 3 103E 3 -47.850 5227
0.250 129.501 298.640 236E 3 2.792E 3 .153.537 5227
0-333 1329 250.825 LOBE 3 24E 3 -0,423 6.227
0.417 135,001 2D3&003 1.71 3 LOSE2 3 -265310 5.221
0.500 137.888 155.181 1.25E 3 1.55E 3 .321.197 5.227
0.583 140.681 10. 711248 958.289 377.083 5.227
0.e67 143.4763 .638 . 81.144 2K4117 -432.970 5.227
0.750 14.271 11.716 435A05 791891 -488.857 5.227
0,833 149M -36.106 -1.44E 3 1.63E 3 444,744 6.227
0.917 151.861 -8.928 -2.33E 3 2.87E 3 -40030 5.227
1.000 164.658 -131.749 -3.31E 3 3.50E 8 -M2.003 5227

2 0.000 135.176 466.82 2.95E 3 3.68E 3 14.993 5.511
0083 138254 415.465 .93E 3 3.4E 3 -48.618 5.11
0.167. 141.332 365.049 .81E 3 3.32E 3 -108.M 5.511
0.250 144.410 314.833 2.E 3 ,.USE 3 -189. 6.611
0.333 147A8 . 264117 229E 3 2.7E 3 -231.037 8.511
0.417 150.588 213.800 1.8SE 3 2.24E 3 -292.46 5.511
0.500 153.644 18334 .38E 3 1.69E 3 -354.052 3.511
0.883 136.722 72.W 7 778.837 1.0 E 3 -41560 - 6.611
087 159.00 62.561 84.003 306,353 477.087 .5.511
0.750 162.878 12.135 -06.020 881.032 -53&$74 .511
0,833 165.958 -38282 -1.59E 3 I.E 3 -900.082 5.511

prltllmt.IT21M tO10!1l STAAD Pro fr Wlndos Release 2006
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Rev. 0

2186-351 45
-r7

J&1I. Cmeet Pad Bldg Ref
B' MHF 0'2-Feb-07 PW'

WsSington Closre Hanbd Crest Pad Bldg AWld Os. 21-Mar 2007 0914

Beam Stress Cont..
Beir MC Section AxzI BSeO-Y fM&dZ Combined Shb-Y Shmr-Z

| SO QW) ('O0 (oo (PA
0.917 180.033 -8.WS -. 57E 3 2.63E 3 -WI.58 5.511
1.000 172.111 -139.114 -3.E 3 WISE 3 -718.583 6.511

a 0.000 0.09 -1.820 -aim 1.851 - 0.Q0& -0.030
_ _ 0.063 0.009 -1.545 -0.010 1.584 0.00 -0.030

0.187 0.009 -1.271 0.00 13 0.006 -0.030
5250 0.009 -096 0.014 1.018 - 0.008 -0.030
0.333 0.009 -0.721 0.025 0,755 .008 -0.030
0.417 0.009 ' 0.449 0.037 0.492 0.005 .0.030
0.500 0.009 -0.171 0.049 0.229. 0.000 -0.030

0.583 0.009 0.104 0.081 0.173 0.000 -0.030
0.. 7 0.009 0.379 0-072 0.480 0.00. _0.030

0.750 0.009 0.053 0.084 0.747 0.006 -0.030
0.833 0.009 0.928 0.006 1.033 0.006 -0.030
0.917 0.008 1.20 0.108 1.320 0.008 -0.030
1.000 0.009 1A76 0.119 1.000 0.008 -0.030

4 0.000 0.009 1.820 -0.022 1.681 0.0mB -0.030

0.083 0.009 , -1.545 .0.010 1.5B4 0.006 -0.030
0.167 0.009 -1.271 0.002 1.281 0.008 -0.030
0.250 0.009 -0.996 0.014 1.018 0.06 -0.030

0.333 0.009 -0.721 0.025 0.755 0.008 -0.030
0.417 0.009 -0A48 0.037 0.402 0.008 -0.030
0.500 0.009 -0.171 0.049- 0.229 0.006 -0.030
0.583 0.009 0.104 0051 0.173 0.006 -0.030
0.667 0.00 0.379 0.072 0.400 0.008 -.030
0.750 0.009 083 0.084 0.747 0.0 D0.030
0.833 0.009 028 0.096 1.033 0.008 -.0
0.017 0.000 1.20| 0.108 1.320 0.008 -0*30

1.000 0.009 1A78 0.110 1.06 0.008 -0.030
5 0.000 159.111 171.051 -401.30 731.488 -442,058 5.878

0.063 150.111 119.110 -1.09E 3 1.37E 3 -442.065 5.878
0.1 7 15.111 0.170 .178 3 2E* -44206 578
0.23 159.111 15220 442E3 I.R423 -442.086 &578
0.333 156.111 -3.711 4.15E 3 SW 3 -442.085 5.878
0A17 189.111 418.62 -3.84E 3 4.00 3 -442*85 5.876
0.600 159.111 -140.592 -4.3E 3 4.52 3 .442.085 5*78
IBM 15.111 . -192.833 -t.22E 3 8. S -442.085 Lon
0.667 159.111 -344A73 -5.9E 3 8.31E 3 -442.085 5.078
0.750 150.11 -29A14 -UE 3 7.05E 3 -442,0 &8
0.833 159.111 -348.364 -72BE 3 7.79E 3 .44.088 5.078
0.17 1590.11 -400.26 -7.97E 3 85E 3 -442.085 5.578
1.000 150.111 -452.236 -8.W5E 3 9.27E 3 -442.08 5.V8

8 0.000 341.832 019.11 4.61E 3 5.87E 3 ,08.195 13.619
0.083 248.936 795.222 4.05E 3 .19E 3 -408213 13.619
0.167 32139 M0632 3-34E 3 4.35E 3 410230 13.819
0.250 357.142 54e.043 ±40E 3 13.37E 3S -2.247, 13,510

Ple1,.a:22W 5021 STAAD Pw for Wndows Release 200 Prinju48I13
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lob I Sast lbr

2186-351 48

t Crast Pod dg Re

B MHF "0A-Feb-07 C"W

V"" Was*hIgton Closwe HanWfrd- Crt Pad Bdg AWtd 1 21-Mar-2007 09:14

Beam Stress Cont..
Bean IC Section NAx Band-Y Bend-Z Combloed Shear-Y Sh r-

-(PSI) Wag (pdo 00 1 (P30 (pWO
0.333 32.240 421.454 LASE 3 2.21E 3 -714165 13.819
0417 387.349 296.884 24517 904.730 - 18.282 13.619
0.50 372452 '172.275 -1.11E 3 1.55E 3 -918.300 13j519
0.583 37756 47.685 -2.2E 3 3.04E 3 -1.02E 3 13619
G-.f 382.659 -7.904 -4.28E 3 4.74E 3 4.12E 3 13.619
0.750 387.762 -2I.43 -. 11E 3 8.7E 3 -1.22E 3 13.619
0.833 392.86 -32X.083 -8.00E 3 8.81E 3 .1.33E 3 13.619
0.917 307-968 -450.872 -10.2E 3 IIE 3 -ASE 3 13219
1.000 403.072 -575262 --12.5E 3 13.5E 3 1.52E 3 13619

7 0.000 255.293 907.994 5.5ME 3 &81E 3 29.117 10.739
0.083 262.166 009.756 5.8E 3 6.87E 3- .8.278 10-739
0.167 28.039 711.517 5.37E 3 IL35E 3 -205.672 10.739
0.250 273.211 613.279 4.8E 3 85E 3 323.06 10.739
0.333 279.784 515.D41 4.37E 3 5.16E 3 -440A00 10.739
0417 285.657 416.003 flE 3 4.29E 3 -5w7.8aa 10.739
0.500 291.530 31S.565 2.63E 3 3.24E 3 -875.248 I.739
0.583 297A03 220.327 1A9E 3 2.01E 3 -79643 10.739
0.667 303275 122.088 i65344 90.510 -910.037 10739
0.750 309.140 23.850 -1.34E 3 1.67E 3 -1.03E 3 10,739
0.833 315.021 -74.388 -3.03E 3 3.42E 3 -1.14E 3 10.730
0.917 320.94 -172.G2 -43E 3 5AE --1.26E 3 10739
1.000 320.787 -270.954 -6.96E 3 7.56E 3 -1.37E 3 10.739

a 0.000 280.228 613152 2.29E 3 3.18E 3 -427.81 10.906
0.083 283.023 513A0 -5, 3 2.27E 3 483.846 10.905
0.167 285.818 4163S 780.799 1.48E 3 39.735 W10.K
0.250 2a&.812 313.875 -102.344 704.832 -a95.2Z i0
0.333 291A07 214.113 .1.07E 3 1.5E 3 .651.506 70905
0A17 204.22 114.351 -2.13E 3 2.54E 3 -707.396 10.10
0.500 298.997 1.589 . -3.27E 3 3.50E 3 -763.22 10.90
0.583 2W.792 45.173 -4.SE 3 4.89E 3 419.189 1005-
0.667 302.587 -184936 4.82E 3 6.31E 3 -875.055 10.906
0.750 305.382 -284.698 -7.2E 3 7.82E 3 -930.042 10.905
0.833 308.177 -384A0 -3.72E 3 9.41E 3 -00.829 10.905
0.917 310.972 -484.222 -10.3E 3 11.15 3 -1.04E 3 10.005
1.000 313.767 -583.984 -12E 3 12.9E 3 -1.09E 3 10.905

9 0.000 18.37 305.976 61,818 385.831 496.715 7.76,
0.083 18037 234.933 -710.928 953.607 -49.715 7.76
0.167 18.D37 163.889 -1.4E 3 1.87E 3 -49,715 7.766
0.250 18.037 92.848 -22E 3 237E 3 -498.715 7.766
0.333 18.037 21.102 -3.03E 3 3.07E 3 -495.715 7.766
0-417 18.037 -49.2411- -3.8E 3 3.87E 3 -495.716 7.786
0.900 18.037 -120285 -4.57E 3 4.71E 3 -496.715 7.768
0.583 18,037 -191.328 -5.35E 3 5.50E 3 -49.715 7.786
0.67. 18.037 .252.372 F.12E 3 8AE 3 -496.715 7.768
0.750 18.037 -333A15 .8.89E 3 7.24E 3 -49e.715 7.766

t nm M 210 r 1021 STAD.Pro forWndow Release 2006
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ES 2186451471

J Crest Pad Bkd
'MHF. D0-Feb.07 0"W1

O'M4 Wes&*non Close Hkt*rd MCrstPad8Bd9AW.xW 1"' 21.Mar.20070914

a-

Beam Stress Cont...
Beam LIC Section AxIim Band.Y Ban&dZ ComMad Shea-Y ShmarZ

(ps) (p.O (pt 0 (Poo Ono
0.833 18.037 -404.49 -767E 3 8.09E 3 -4.715 7.
0.917 18.037 -470.02 -A4E 3 93E 3 -498.715 7.788
1.000 18.037 -548.4 -0.21E 3 9.7E 3 -490.715 7.788

10 0.000 121.129 440.837 2.89E 3 12E 3 14.129 5.208
0.083 123.91a 303.208 2.07E 3 aIE 3 -41.758 5.205
0.167 128.711 34.579 2.58E 3 .03E 3 -07645 5.208
0.250 129.608 297.949 2.3E 3 .79E 3 -15331 2

0.333 132.302 250.320 2.08E 3 24E 3 -20D,418 .201

0417 13R007 202.691 1.71E 3 2.08E 3 -205.205 8.206
0.500 137.82 153.061 128E 3 1.55E 3 -321.191 5.206
0.593 140.087 107A32 711.221 95.410 -377.078 5.206
0.867 143A82 59.803 81.194 254.479 -432.96S 6208
0.750 146.277 12.173 -3&846 794.28 -488.352 8.23
0.833 149.072 -35,466 -4 3 1.62E 3 -44.738 82C
0.917 IS.S -83.08 -2.33E S 2.57E 3 -B00.25 .2f

1.000 154.82 -130.715 -3.31E 3 3.8E 3 -051.08 .205

11 0.000 121.123 4 ±72. 3 3.25E 3 14.129 5.208
0,083 123.918 391308 2.87E 3 3.18E 3 -41.758 5.208
0.167 128.713 345379 215E 3 303E 3 -97.845 5.10

0250 129.608 207.44 2.38E 3 2.79E 3 -153.531 5.20M
0.333 132,302 250.2 .20E 3 2AE 3 -209418 6.206
0417 138.097 202.11 1.71E 3 2.08E 3 -26.305 8.208
0.500 137.892 168.001 1UE 3 1.E 3 321.191 5.206
0.883 140.687 107A32 711.291 959.410 -377.078 5.20
0.667 143.482 5003 81.194 24.479 -432.965 - 5208
0.750 148.277 12173 -63.84 794.2M -486.852 5.206
0.833 149.372 -3X456 -1A4E.3 i.E 3 .444.738 5.20,
0.917 151.867 -03.086 -. 33E 3 2.57E 3 -600.25 5.205
1.000 154.852 -130715 4.31E 3 35E 3 -51.998 5206

12 0.000 128.763 488,690 2.8E 3 145E 3 15.019 4.536
0.083 131.724 418.048 2.83E 3 3.3E 3 -44.289 5.836
0.107 134.8 3W7A0S 2.72E 3 3.22E 3 -103.795 5.536
0.250 - 137.868 316.764 2.51E 3 2.7 3 -163.204 Um
0.333 140.837 230.122 2.21E 3 2,6 3 -222A12 5.536
E417 143.506 2F5.480 1.2E 3 ZISBE -282.019 5.5
0.500 146.579 164.838 1.33E 3 1.54E 3 -341427 5.536
0.583 149.850 114.190 75&,100 1.02E 3 -400.834 5,536
0167 152.M1 63.553 8W306 302.381 -480.242 5.535
0.750 155.492 12.911 475.908 844.311 419.50 .536

0.833 158.463 -37.731 -l.63M 3 1.73E 3 -579.057 5.530
0,17 181.434 -88.373 -248E 3 2.73E 3 83846 .535
1.000 184.405 -13.015 -52E 3 32E 3 -00.074 S.538

13 0.000 128.753 468.90 21E 3 45E 3 15.019 . 1.538
0.083 131.724 418.048 2.83E 3 3.3E 3 -.44.386 5.538
0.1671 134.695 367A08 2.72E 3 &2E 3 -103.796 5.538

pft 11 21020021 STAADf nfor WndoW4 Release 20086
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"*-*2186-381 48

aSd... d Ws.raQCtnj P..
JinI Crest Pad Bldg

i MHF 020-Feb-07 C WW

CM shington Ca re Katd " CreS Pad Eldg AWstd " 214A-2007 0:14

Beam Stress Cont...
B0@m IJC secion Adal Bond-Y Btnd-Z Combind Shr-Y Shmw-Z

(0 (Po (P8Q w8 04 (Poo
0.250 137.88 31&7f4 2.51E 3 2.97E 3 -163204 5.536
0.333 140.637 255.122 2.21E 3 .ME 3 -222.512 5.530
0.417 143.608 21&480 1.82E 3 2.18E 3 -282.019 5.53a
0.500 148.879 164.38 1.336 3 1.64E 3 -341A27 5.536
0.583 14.80 114.196 756.100 1.02E 3 -4002834 5.53m
0.887 162.521 03.5M3 86.308 302.381 -4M0.242 8.536
0.150 15.492 12.911 -875.908 844311 -619.850 5.538
0.833 158A03 -37.731 -1.63E 3 1.73E 3 -579.057 5.536
0.917 161.434 -88.373 -2,48E 3 2.73E 3 -638.AS T 36
1.000 164.405 -139.015 -3.52E 3 3.82E 3 693.074 5.838

14 0.000 228.245 811.524 5.03E 3 6.07E 3 26.042 9.593
0.083 233.480 723.767 4.92E 3 6.95E 3 -78.625 9.593
0.137 238.716 OW011 479E 3 5.60E 3 -18321 9593
0.250 243.952 548.254 4.42E 3 6.22E 3 -207.957 9.503
0.333 249.188 480,40 3.89E 3 4.8E 3 -392.624 9=
0.417 254.424 372.741 32E 3 3.83E 3 -497290 9.993
0.500 250.659 284.95 235E 3 2.9E 3 -501.56 9.593
0.683 204.5 _ 197.228 L.33E 3 1,79E 3 -70.623 0.593
0.87 270.131 108.472 148.030 527.632 -811,289 9.503
0.750 278.367 21.715 . -1.2E 3 1.49E 3 -415.95 9 .63
0.833 280.03 -88.041 -2.7E 3 .08E 3 -1.02E 3 9.593
0.917 285.838 -153.798 .4.37E 3 4.81E 3 -1.13E 3 9.593
1.000 291.074 -241.854 -8.2E 3 8.74E 3 -1.22E 3 9.593

15 0.000 228.245 811.524 5.03E 3 8.07E 3 28.042 9.93
0.083 233.480 723.767 4.99E 3 5.95E 3 -78.825 9.593
0.167 238.718 630.011 4.79E 3 5.66E 3 -183.291 9253
0.250 243.952 548.254 4,42E 3 5.22E 3 .287.907 9.693
0.333 249.188 460.408 38E 3 4.6E 3 .392.824 9203
0.417 254.424 372.741 3.2E 3 3.83E 3 -49703 9.693
0.500 - 259.669 2B4.986 2.35E 3 2.89E 3 -601.95 9II93
0.583 264.94 197.228 1.33E 3 1.79E 3 -708.823 9.593
0,067 270.131 109472 148.030 527.632 -8112W 9.593
0.750 275.367 21.715 -1.2E 3 1.ASE 3 -915.956 9.593
0.33 290.603 4.041 -2.7E 3 3.05E 3 -12E 3 9.593
0117 285.838 -153.796 .4.37E 3 4.81E 3 -1.13E 3 9.503
1.00 291.074 -241.584 -. 2E 3 0.74E 3 -122E 3 9.03

18 0.000 236.026 1.02E 3 4.9E 3 8.21E 3 -347.108 15.185
0.083 241.130 882.089 4.33E 3 5SE 3 -449.18 15.18
0.167 248.233 743.172 3.8E 3 4.55E 3 -561.203 15.185
0.260 251.337 604.255 2,6E 3 3.47E 3 -653.2 15.185
0.333 256.440 465.339 1.5E 3 2.25E 3 -755.238 15.188
0A17 281.543 326.422 269.151 857.117 457.255 15.185
0.600 286.647 187.508 -1.14E 3 I.E 3 -959.212 15.185
0583 271.750 48.509 -22E 3 3.04E 3 -1.06E 3 15.185
0.687 276.83 -90.328 -44SE 3 4.81E 3 -1.IOE 3 15.185

PMt1kmaeIa21193200 1 STAAD Pro for WIndows Rlease 2006
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Aa-w

2186-351 49

M-w &mestPad6EJg w

B MHF 20GFeb-07 OW VW

C V& VsigtonCloself Hanfod Crest Pad Btdg AWatd m 21-Mar2007 09:14

Beam Stress Cont...
Beam LIC Section AXbIa SondY Bend-Z Combined Shear.Y thwr-Z

.,,(PSO (psO (pQ (p0 (psO "
0.750 251.958 -229.245 -&.34E 3 .S5E 3 -1.27E 3 1,186
0.833 2W7.000 -1SI -8.38E 3 9.04E 3 -1.37E 3 15,185
0917 292.163 .507.078 -1OSE 3 1AE 3 1-47E 3 15.185
1.000 207.287 -645.994 -13E 3 13.9E 3 -1.56E 3 15.185

17 0.000 139153 74&088 2.75E 3 3.84E 3 -482.592 12.013
0.083 141.940 82&223 1.98E 3 2.73E 3 -83MA78 .2m
0.167 144.743 SI.S7 1.07E 3 1.73E 3 -9.385 12.993
0.250 1.538 391A92 105.812 644.843 -8M0.252 12.998
0.333 150.333 272.7 -94.284 1.37E 3 -706.130 12.993
0A17 183.128 153.752 4E 3 2.4E 3 -782.028 12.993
M500 155.923 34.805 -3.32E 3 35IE 3 -817.912 12.993
0.U83 158.718 -83.9 -464E 3 4E 3 -73.799 12993
0.867 161.513 -202.834 -8.04E 3 BAE 3 -929.8 12.93
0.750 164.308 -321.53 -7.63E 3 8.01E 3 -085372 12.993
0.83 187.102 -40.8 4.11E 3 S.718 3 -tO4E 5 12.9W3
0.917 189.897 -550,430 .10.82 3 1.E 3 -1.18 a 12200
1.000 172.692 -871295 -1.5E 3 13AE 3 -1.15E 3 12.993

8 1 0.000 334A3 -21.342 -3.31E 3 38E 3 288.9 -0.874
0.083 332.312 48.231 -2.9E 3 331.E 3. 268995 0874
0.167 330190 -11.121 -2.82E 3 2.96E 3 268.695 -0.674
0.250 328.067 4.010 -2.27E 3 2.E 3 2e8.995 -074
0.333 325.945 0900 -1,25 3 2 3 268.986 -074
0.417 32322 4.211 -1.58E 3 1.9E 3 258.906 -074
0.500 321.700 9322 -123E 3 1.8E 3 268.99 .0.74
0.583 319.577 14A32 -82.277 1.22E 3 288.99 -0.674
0.887 317.455 19.643 -535.678 872.376 26.995 -0.674
0.750 315.332 24.653 -189.079 529066 288.995 -0.874
0.33 313.210 2.764 157.520 500493 268.995 -0.874
0.917 311.057. 34.874 504.119 850.080 268.995 -0574
1.000 308. 5 39.985 850.718 l2E 3 268.995 -0674

2 0.000 370.802 30.084 -3.65E 3 4.05E 3 300.048 0.493
0.083 370.592 2.347 -328E 3 3.88E 3 300.048 0.493
0.167 370.592 22.811 -2.88E 3 327E 3 300.048 0493
0250 370.592 18.874 -2.49E 3 2.88E 3 300.048 0493
0.333 370.592 15.138 -2.IE 3 2A9E 3 300.046 0.493
0.417 370.592 11.401 4.72E 3 2.1E 3 300.048 0.93
0.800 370.592 784 -1.33E 3 1.71E 3 300.048 093
0.583 370M2 3.928 443.98 1.32E 3 300.048 0A93
0.57 370.92 0.11 -5W7.087 W.87l 300.048 0.493
0.750 370.592 -3.4 -170A76 544.614 300.048 0.493
0833 370.502 -7282 218.135 94.009 300.048 0.493
0.917 370.592 -11.019 80.748 984.357 300.048 0.493
1.000 370.592 -14755 989.357 1,37E 3 300.048 0.493

3 0.000 28.794 -10379 0.11 - 39.292 -0.000 -0.230
0.083 26.794 -8.594 0.111 37.499 -0.008 -0.23
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aeTh Cree Pad Bld

Washngtn Cloas HanfOrd

2186-351 5

Pan

Rd

By MHF t0.F2bO7 OwN

Crest Pad Bldg AWaid 21-Mar-2007.14

Beam Stress Cont...
Beam U0 Seclion Axal Sn*dY ln&dZ Combined Sheat-Y Shear-Z

(Ps (ps ( Rs D ('D (PO9 (00
0.1 7 -794- .. 80 i 0103 ~~370S -O.006- .. 236

0.250 28.794 4024 -0.006 -0.235

0.333 28.794 -3239 0.088 32.118 -0.06 -0.236

0447 2S.794 .-1A3 0.071 30.325 -0005 -0.236

0.500 2&794 032 0.068 29.196 -0.006 -. 238

0.583 28794 2.117 _ 0081 30.971 -0.006 .0.23B

0.67 28.794 3.902 0.052 32.748 -0.006 -023.

0.750 28.794 5.87 0.044 $4.625 -0cro -4236

0.833 2.794 7472 0.038 38.302 -0.006 -0.236

0.917 28.794 9.257 0.027 sM7 -0.006 .0.236

1.000 2.794 11.042 0.019 39.855 -0.008 -0.235

4 0.000 2.794 -10.379 0.119 39.202 -0.006 -0.236

0.083 28.794 .94 0.111 37.499 -0.006 -0.236

0.167 28.794 -8.809 0.103 35.705 -0.006 -0.216

0.20 28.7S4 -5.024 0.094 33.912 -0.000 -0.230

0.333 28.794 -3.239 0.088 32.118 -0,005 -0.2

0.417 28.794 -1A53 0.078 30.32 008 -0.23

0.500 28.794 0.32 0.00 20.195 -0.006 0

0.5 28.M 2.117 0.001 30.971 -0AN .023
-.- 0--7878 -002 0.052 32.748 -0.008 .0.236

0.750 i 2.794 8ii7 0.044 . 34.2 -0008 -0.236

0.- 2.794 7472 0.036 38302 .0.0 &256

-- 7 28.794 9.257 . 0.027 38.078 -0.000 -0.236

1.000 28.794 11,042 0.010 39.855 -0.006 4238

5 _ T0.000 10.A06 -1.3E 3 485E 3 10.2E 3 310246 -25.932

0.083 10406 -1.15E 3 .25E 3 .fE 3 310.248 25.932

0.187 190.408 6 4782 -7.85E 3 DE 3 310.246 -25.032

0.250 190A08 .758.290 -7.4E 3 8AE 3 310248 -25.932

0.333 100 -0581.813 .7.D6E 3 7.81E 3 310.248 45.92

0.417 190A0 -.30528 -0.68E 3 721E 3 310240 -25.932

S0.50 100. -188.844 .8.28E 3 6.82E 3 310246 -25.932

0,683 190406 271.41 -8.80E 3 6.87E 3 310148 25.032

0.867 19040 224.125 -546E 3 A75 3 310246 -25.932

0.750 190405 420.610 -5.06E 3 5.87E 3 310.24$ -25.932

1.000
0,000
0.063
0.167

19OA06
190406

758.183
753,51
750938

813.679
1.01E 3

-1.01E 3
-B52.10

-4.2E 3
-3.85E 3
-12.5E 3
-11.6E 3
-10.72 3
a7tE I

5.08E 3
14.3E 3
13.2E 3
12.1E 3

11E 3

310248
310248
728.71.
720.716
726.716
72l.71R

-25.932
-25932
-19.754
-19.754

-19.754
-12-754

SK25S 141E1 3-2.16 -95- . . . . .
0.333 748.893 -87 9.95E 3 19.754
017 744.771 1 72.711 -19.754

0.500 742.448 -111.58 .0.92E 3 7.77E j 726.718 -19.754
0.583- 740.326 3.10 E 3 6.&TO 3 72a.716 -10.754
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2186461 61

SoTCr Pad idg -

81 MHF "l0-Feb 07 - w
C WaMhington Closwre Hanford ne Crest Pad Bldg AW.ad "' 21.Mar-2007 00:14

Beam Stress Cont...
aeam UC Beetlin Axial Bed-Y Bend Combined Bhsw.Y Sht Y

0.667 73203. 187.780 -5.06E a 97E 3 726.715 -19.754
0.750 736.081 337A51 411E 3 .18E 3 .726.716 -19.754
0.833 733.88 487.123 -&17E 3 4.39E 3 72OL718 41.754
0.817 731.83W 636.794 -224E 3 3.61E 3 726.716 -19.754
1.000 720.713 791486 -1.3! 3 2.82E 3 728.718 -19.754

7 0.000 705.027 8.742 -4.91E 3 7.87E 3 561043 -0.181
0.03 702.904 10.116 -. 23E 3 694E 3 560.043 -0.181
0.167 700.782 11.490 -56E 3 -.2E 3 586.043 -0.181
0.250 6 0.659 12.864 -4.78E 3 57 3 569.043 -0.1811
0.333 696.537 14.238 403E 3 4.74E 3 589.043 -0.1811
0.417 694.414 18.612 -32SOE 3 4E 3 6W9.043 4181
0.500 692.292 18. 8D -t.UE 3 3.27E 3 6.043 4181
0.533 I 00.109 18.380 -1.83E 3 2.53E 3 588.042 -0.18
0.687 688.047 19.734 -1.09E 3 1.8E 3 509.043 Z181
0.750 685.94 21.10 . -3i.555 1.07E 8 589.043 -0.181
0.33 I OSa.2 22A82 373M8S 1.0E 3 689.043 .0.181
0.9171 881.79 2MM85 1.11E 3 1.1E 3 58043 -0.181
1000 67.87 25230 1.84E 3 2.54e 3 5-913 -0.181

6 0.000 24141 -. 37E3 _ 12E 3 13.91 3 579241 -2607
0.083 522.718 -1T17E 3 -11.2! 3 12.9E 3 579.241 -20.007
0.167 52.58 -985.903 -10,5E3 3 1 3 579.241 - -421.07
0.250 518.473 -74.308 -0,72E 3 IIE 3 579241 Z-.0
0.333 615.351 -52.713 -6.91E 3 10.1E 3 579.241 -20.607
0.417 14.228 -351.118 -8.23E 3 9.11E 3 579.241 -28.007
0.500 512.18 -169.122 -7.48E 3 .18E 3 579241 -28.007
0.583 500.83 42.073 -&74E 3 7.29 3 579.241 -26.607
0.667 507M1 243A8 -5.99E 3 6.74E 3 579.241 -25.117
0.760 5M.738 445= 426E 3 a2E 3 579241 -26.607
0.833 50318 6465 -45E 3 ME 3 179.241 -2.807
0.917 501.A93 84&A53 -175E 3 8.1E 3 .571241 '2.607
1.000 499371 1.05E 3 401E 3 4.56E 3 579.241 -25.607

9 0.060 198.168 -143E 3 -921E 3 10.8E 3 344.738 -26.643
0.083 198.165 -18E 3 477E 3 10.1E 3 344.38 -20.643
0.167 198.168 -980.688 -. 32E 3 9.5E 3 344.38 -28.643
0250 19.188 -77Lew -7.8 3 LOWE 3 344.38 6.64
0-333 198.188 -767.828 -7.43E 3 &21E 3 344.738 -2X.43
0A17 19.168 -374.957 -490E 3 7.E 3 344738 -2F.643
0.500 190.18 -173.0B7 458E 3 62E 3 344.738 -26.643
0.583 198.188 2L783 -. IE 3 E33E 3 344238 -2X8643
0.887 198.168 230.682 -58E 3 0.0 3 344.73B -X643
0,750 19188 432.22 -MllE 3 5.84E 3 344738 -21 .43
0.833 19.18 63M 4.77 3 5.62 3 344.78 -2643
0.917 188.15 833.282 -4.32E 3 USE 3 344.38 -2.843
1.OD 196188 1.04E 3 -& 3 £12E 3 344.738 -26.643

10 0.000 354.90 -28.607 -2.31E 3 389E 3 208990 I -. 839
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___________Shalta Rev

2186-361 52

sc-n-- tWu.m..- er. naliils-
Jd, Crest Pad Eqdq

Sy MHF or4MO-FtO7 OdWW

Yhshngton Close Hanford Crest Pad BldgAW.sW 21-Mar-2007 0914

Beam Stress Cont...
BSam tIC eCtUon AxIMI BenGd-Y Bend-Z Combined Shbw-Y Shear-i

(Pao (O0 pia * (p4 (pL) (psi)
0.003 352.468 -22.247 -2.98E 3 3.34E 3 200.990 -0.839
0.167 050.345 -15.887 -2.62E 5 29WE 3 268.200 -0.839
0250 348.22S -0.527 -2.27E 3 263E 3 268.990 -CR39
0333 348.100 -3.187 -1.2E 3 2.27E 3 268.990 -0.839

0.417 343.978 194 -1.58E 3 192E 3 288.100 4839
0.500 341.855 9554 -1.23E 3 _1.5E 3 268,.90 -0.839
0.883 339.733 15.914 -882.2 1.24E 3 28.990 -0.839
0.657 337,510 22274 .535.642 89528 288.990 -0.839
0.760 335.488 28.341 -189.04 563.170 2O8.990 -0.839
0.833 33365 34.994 157.545 S25.904 268.990 -p.839
(1917 331.243 41.354 504.138 676.735 26.990 -839

1.000 329.120 47.714 850.732 1.23E 3 268.990 -0.839
11 0.000 354.690 -2MA7 -3.31E 3 3.89E 3 28.990 -. 839

0.083 352.468 -22.247 -2.9aE 3 3.34E 3 288.990 -C839
0.187 350.345 -15-587 .22 3 2.98E 3 208.990 -0.C39
0.250 34&223 -9.627 4.27E 3 2.8E 3 28&990 -039
0.333 348.100 -&167 -1.92E 3 2.27E 3 26&990 -0.839

A17 343.978 3.194 -tHE 3 1.92E 3 258.990 -0.839
0.500 341,855 9.554 -1.23E 3 1.58E 3 268.990 -0.839
0.583 339.733 16.914 -882.235 1.24E 3 258.990 -0.839
0.887 337.810 22.274 -35.642 895.M 260,990 4839
0.750 335.468 28.634 -189.048 55.170 288.990 -839
0838 =03.385 34.994 157.545 525.904 288.990 . -0.839
0.817 331.243 41,354 50.138 B78.716 258.900 -0.839
1.000 329.120 47.714| 850.732 1.23E 3 251.990 -0839

V 0.000 375.860 -29.962 -3.5 3 3.92E 3 285.937 48W
0.083 37303 -23.29 415E 3 3SE 3 28S.937 -0,882
0.187 371.147 -18.587 -2.78E 3 3.17E 3 285.937 -082
D250 358.891 -9.905 -2.41E 3 279E 3 285.937 -. 882
0.333 306.35 -3.223 -2.04E 3 2.41E 3 28.93? -4882
0.417 384.79 1459 -1.67E 3 2.04E 3 28MB37 -0882
0.500 302.122 10.141 -1.31E 3 1.8E 3 285,937 -0.882
0.583 350.866 18.823 -937.8M 1.31E 3 285,937 -0.282
D.867 357.610 23.05 .509.389 950.504 285.937 4 .882
0.750 355.354 30.187 -200.60 88.501 285.937 -0.882
0.833 383.097 38.869 187.48 557.438 285.937 -0.882
0L917 350.841 43.551 535,98 930.290 288.937 -0882
1.000 348.586 50233 904.327 1.3E 3 285." -0.882

13 0.000 376.880 -29.952 -3,52E 3 3.92E 3 285.37 -0.882
0.083 373.403 -23.289 415E 3 &S.E 3 286.937 .002

| 0.167 371.147 -16.587 -2.78E 3 3.1723 28.937 -08,82
. 0.250 358.891 -4.905 -2.41.E 3 2.799 3 285.987 .0.882

0.333 388.835 -3.223 -2.04E 3 2A1E 3 285.957 -0.8=2
0.417 3-4.379 3.459 -1.7E 3 12.04E 285.93? 10.882
0.00 362.122 10.141 .. 31E 3 1.6E 3 285937.1 -0.82
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- ~2186-3511 83 I

J-Tm. GMSt Pad Bdg Rd

O MHF DA20-Feb-07. VIN
C Wnhnglon Cloere Hantord CraMt Pad Bldg AWild 'ri 21-MA-2007 09:14

Beam Stress Cont...
B LC SWIoM AkTi Bend-Y Band-? Combied Shw-Y ShW-Z

(p (0 $4 (0 (pD0 (pSO
0.53 359.85 1623 -937.818 1.1E 3 285.937 -0.882
0.87 357.610 2305 -888.389 950.04 285.937 -0.332
0.750 355.354 30.187 -200.050 5866.01 285.937 4.682
0.633 353.097 38.M9 187A60 W47.438 265.03? -0.882
0.917 350.841 43.551 585.8 6 W.290 205.937 -0.882
1.000 346.585 10,233 .904.327 1E 3 25.7 -0.882

14 0.000 43.348 -5.21 -6.2E 3 8.85E 3 508.778 -ASO
0.083 041.125 -1.752 -5.56E 3 6.1E 3 5i8.778 -0.460
0.167 038.901 1.730 49E 3 5.54E 3 505778 -04m
__250 636578 5.223 424E 3 4.89E 3 508.778 -0.460
0.333 634AM t.11 4.WE 3 4.23E 3 506.778 4L460
0.417 832.2' 12.1906 -2.94E 3 3.585E 3 SA.778 -M6
0.500 630.009 15.85 -2.28E 3 2.93E 3 i08.778 -0A60
083 827.786 19.173 .1.83E 3 2.286 3 50.778 -0.460
0.687 825.563 22.0 1 -978.857 1.lE 3 506.778 -0460
0.750 823.340 2X.148 S2.87a 978.384 50.778 -0A60

833 821.117 29.838 327.108 977.85 506.778 -040
0217 618.804 33.123 9M0.068 1.8ME 3 508.78 -04
1.900 818.670 36.11 1.63E 3 2.E 3 50.778 -0A60

15 0.00 843.340 .- 2W -42E 3 8.855 3 508178 -0.40D
0-083 641.125 -1.752 -4.55E 3 W.OE 3 50.778 -
0A67 830.901 1.738 -4.E 3 5.4E 3 506.78 .0A48
0.250 635.878 5223 -4.24E 3 48E 3 508.778 -0A60
0.333 634A55 8.711 -. 5ME 3 423E 3 506.778 -0.0
0.417 83232 12.196 -2.94E 3 &8E 3 508.778 -0.5
MOO 630.000 15.N8 -2.E 3 .93E 3 508.779 -0.460
0.563 827.76 10.173 -1.83E 3 9.28E 3 5.778 -0460
0207 825.563 22*1 -978.857 1.63E 3 506.778 -0.45
0.750 23.340 28.146 -325.075 97M354 506.778 -0.460
.M 621.117 230 327.10 m7-859 50I.778 -0.40

0917 6184 33.123 96M088 . 1.6ME 3 608.778 .0.480
1.000 618670 36811 1.83E 3 2.29E 3 50.778 -0460

- 0.000 761.005 -1.04E 3 -13E 3 14.W 3 75285 -20.=7
0.083 . 758.882 -83.W7 -12E 3 13AE 3 752.8 -20.287
0,167 768.760 -7293M7 -IE 3 12.E 3 762.508 -20.287
0250 784.837 -87677 -10E 3 11AE 3 752.585 -20.257
0.333 752.514 -422166 40EE 3 10 3 762.85 20.287
0.417 750.39 -288.48 8.11E 3 9.12E 3 782185 -20.287
0.500 748.270 -114.745 -7.14E 3 E3 782.585 Z0287
0.583 748.147 3X.955 -6.17E 3 8.M8 3 752.585 -20.267
0.W67 744f25 19275 -52E 3 6.13E 3 762.58 -20.287
0.75D 741.002 348.386 .423E 3 6.2E 3 762585 -20.217
O.S3 739.779 500098 -3,26E 3 4.SE 3 752.585 -20.287
0.917 737.157 6858 .229E 3 39E 3 7622. -20.287
1.000 735.534, 807.517| -1.32E 3 211E 3 75285 -20.287

Panlba 214W7 1021 STAD Pro for Wrdws Release 2006
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2186-351 54

JteTi Crest Pad Bldg R

By MHF DA-20-Feb-07 0 
WA

SW.sNIgIOI CloWe Hnfrd a Crost Pad Bldg AWald 08~ 21-Mar2007 09:14

Beam Stress Cont...
8.9= UC Sedlon Ax7, Band-Y Bnd-Z Comined Shear-Y Shear-Z

(Poo wp (psi)~ (PSI (PQ (Poo
17 0.000 532.602 -1.41E 3 -12.6E 3 14.56E 3 -813.733 -27.318

0.083 630.480 -12E 3 -11.7E 3 13AE 3 613.733 -27.318
0.187 528.357 -991. -10.9E 3 12.5E 3 013.733 -27.316
0.20 525.235 -784.705 -10.1E 3 11.5E 3 013.733 -27.318
0.333 524.112 -577.725 436E 3 10.5E 3 813.733 -27.318
0.417 521,990 -370.746 -9.57E 3 946E 3 13.733 -27.318
0.500 519.867 -163.755 -7.77E 3 846 3 e13.733 -27.316
0.483 617.745 . 43215 -4.98E 3 7.55E 3 13.733 -27.318
0.687 515.622 250.195 -6.I9E 3 SU9E 3 813-733 -27.318
a.m5 asOo 457.175 -SA4E 3 8.37E 3 513.M2 -27.31a
0.833 511377 664.158 -4.61E 3 .7S 3 613.733 -27.318
0.917 609255 871.13 -3.82 3 5.2E 3 813.733 -27.318
1.000 507.132 1,08E 3 -3.03E 3 4.82E 3 M733 -27.318

9 1 0.000 44867 -37.341 n.ina 454.208 92A19 -0.946
M083 448.080 -30.170 110.081 508.249 92410 -0.045
0.167 451.112 -.23017 23i182 712.291 92.419 -0.945
0.250 453.234 -15.85, 357.244 2.332 92.419 4945
0.333 455.357 -8.693 478,325 "0.314 92.419 -0.945
0.417 457A79 -1.530 50A506 1.06E 3 92A19 -0.945
0.500 48D.802 5.632 714487 1.18E 3 92419 -0.945
0.563 481.724 12.794 83.58 1.31E 3 92A19 A940
0.667 463.847 196 a57.4 144E3 92,419 -0.945
0.750 465.9609 27.118 1.07E 3 1.56E 3 02,419 -0.945
0.633 489.092 34.281 1.18E 3 1.69E 3 92419 -0.94
0.917 470214 41A43 I.lE 3 1.82E 3 92AIS -0.245
1.000 472.337 48.805 1.43E 3 1.95E 3 92A19 -0.94

2 0.000 554A02 16.733 -0.000 571.136 06.000 0.202
0.083 554.402 15100 123.811 63.413 96.090 0.202
0.167 554A02 13.607 247.022 815.691 98.090 0.202
0250 564A02 12.134 371.434 937.959 95.0 0202
0.333 554.402 10.501 495.245 1.06E 3 96.000 0.202
0417 554A02 9.068 619.055 1.18E 3 96.090 0.202
0.500 554.402 7.535 742.967 1.3E 3 8.090 0202
0.583 554.02 6.002. 896.678 1.43E 3 9.090 0.202
0.857 554,402 4.469 990.489 1.55E 3 98.090 0.202
0.750 554.402 2.38 1.11E 3 1.8E 3 soma 0202
0.633 554.402 1A03 124E 3 1.79E 3 98.090 0202

- - 0.917 54.402 -0-130 1.36E 3 1.92E 3 6.090 01202
1.000 554.402 .1.863 1-49E 3 2042 3 amO 0.202

3 0.000 .0.105 2.744 0.000 -2,849 -0.071 0.090
0.083 -0.105 2.062 -0.092 -2.259 -0.071 0.000
0.167 -0.105 1.381 -0.183 .1.569 .0.071 0.00
0.250 -0.105 0.700 .275 -1.080 .0.071 0.00
0.333 -0.105 0.018 4355 -0.490 -0.071 0.000
0417 -0.105 *0.963 4458 -1.226 -071 0-090

PN.m 19al STAAD Pro forWdow Releame 2008 "tnat 54 di1
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2186-351 55

JThCretPad Bldg Ra
m MHF 0f0-Feb-07 .

0-" Washington Clasnr M-nd Coest Pad OdgAW.Std j 21-Mar2007 0914

Beam Stress Cont..
Beam UIC Secon Axial Band-Y Bmd-i Combined Shar-Y Shear.Z

(Pal) (VsA (Psi) (w (PSD 4WD
0.500 -0.105 -1.344 550 -19 -0.071 M.7
0.583 4105 -2028 -0.641 -2.772 -071 0.090
0.867 4105 4-707 '-0.733 -3.545 4071 0.090
0.750 D-0.10 -&s -0.824 4318 .0.071 D0
0.833 -0.105 -4070 -0.916 .091 -0.071 0.090
0.917 -0.105 -4751 -1,007 5.864 0.071 0.090
1.000 -0.105 -5.433 .1.099 -837 -0.071 0.090

4 0.000 -0.105 2.744 0.000 -2249 0.071 0090
0.083 4105 2.M2 0.092 -2.259 4071 0.090
0.167 -0.105 1.381 -0.183 _-1.00 .0.071 0.090
0.250 -0.105 0.700 4275 -1.081 -0.071 0.090
0.333 -0.105 0.018 -0.388 -0.490 -0.071 0.W0
0.417 4105 -0.653 4458 -1. -071 0.080
000 -0.105 -1.344 0.550 -1.9 -0.071 0.090
0.83 -0.105 -2.025 -0.841 -2772 -0.071 0.090
0G.7 - .106 -2.707 -0.733 -3545 -0.071 0.090
0.750 -0.105 -3.389 -0.24 -4318 4071 9.090
0.833 .0.105 -4070 -0.916 -5.021 -0.071 0.000
0.917 .0.105 .4.781 -1.007 -5.864 -0.071 0.000
1.000 -0.108 -4433 -1.099 -6137 -0.071 0.090

5 0.000 .104.499 -1.70E 3 -000 1.80E 3 112498 -24.038
0.083 -104.499 -1.E 3 144.654 I.15E 3 112A98 -24.38
0.167 -104499 -1.42 3 28.907 4822 3 112,4K8 -24.038
0.250 -104A99 .124E 3 434.861 -1.78E 3 112496 -24,038
0.333 -104A99 -1AE 3 579.814 -1.74E 3 112AMS -24.035
0.417 -104.499 -675.354 724.788 -1.7E 3 112A9 -24.038
0.500 -104,499 -93247 85.722 -1.67E 3 112A8 -24.036
0.503 -104499 -#11.129 I.lE 3 -1.63E 3 112A96 -24.030
0.667 -104A4 -329.011 1.18E 3 -1.59E 3 112A43 -24.03
0.750 -104.409 -146.893. 1.3E 3 -16E 3 112A -24.038
On .104.489 35M25 1.4E 3 -1.2E 3 112A98 -24.036

0.91? 104.499 217343 1.59E 3 -12E 3 112498 .24.036
i.S0 -104A.9 390A 2 1.74E 3 -224E 3 112A -24.00P

8 0.000 784293 -1.36E 3 4.000 2.15E 3 24M859 -18.821
0.003 786418 -1.22E 3 320.65 2.33E 3 248M -18.821
0.167 78&636 -1.08E 3 641,309 2.51E 3 248859 -18:821
0.250 79.*1 -930455 981.34 2.ME 3 24.858 -18.821
0.333 792.783 -79384 125E 3 2.7E 3 248.859 -1.821
0.417 794.908 -81.253 15E 3 3.0E 3 246.559 .1&.821
0.500 797.028 -66.88 12E 3 3.23E 3 2488 -1 1
0.583 709.151 34.051 224E 3 341E 3 24.5N -18.821
0.867 601.273 -MAD 2.57E 3 3.59E 3 248159 -1821
0.750 803.396 -80.49 2.89E 3 3.77E 3 240.869 -18.821
0A33 805.518 61.752 3.21E 3 4.07E 3 248859 -18.621
0.917 807.641 204.353 A 3.53 3 4.64E 3 248.859 -18,821

MnIbWnt 2t03c(101= STAAD..P ro-rbdv 4 Reins200 AIRUn4dS13
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2186-351 56

kbTIf CrestPadB dg

MHF 00-Feb-07 OwN

a"' Wasthngton Clowume Hanford Fk CrW Pad Odg AW.sid Oinm 21-Mar-2007 09:14

Beam Stress Cont...
IRarn UC SectIon AidhI Bnd-Y Bond.z Cobinmd Sh.r-Y Shear.Z

(p0 0,0 (p.0 w (ps (p)
1.000 80.763 348.954 3.85E 3 5E 3 248.85N 48.821

7 0.000 IE 3 -MOS-60.000 1.02E 3 188.-08 -0.743
a083 IE 3 -14.979 242.892 1.26E 3 180.508 -0.743
0.187 1.01E 3 - -9350 485.785 1.5E 108.508 -743
0.250 1.01E 3 4721 728.877 1.74E 3 188.508 -0.743
0.33 1.01E 3 1.909 971.569 1.98E 3 188.508 -0.743
GA17 1.01E 3 7.538 1.21E 3 2.2E 3 188.506 -0.743
0.500 101E 3 13.187 1A6E 3 2U4E 3 188A0N -0.743
as83 1.02E 3 18.79 1.7E 3 2.74E 3 8-.508 -0.743
0.387 1.02E 3 24.426 1.94E 3 2.99E 3 188.508 -0.743
0.750 1.02 3 30.055 2.19E 3 &24E 3 188.608 -0.743
0.833 1.02E 3 30.644 2.43E 3 3A9E 3 188.608 -0.743
0917 1.02E 3 41313 2.67E 3 3.74E 3 188,506 -0.743
000 1.03E 3 40.942 2.91E 3 3.99E 3 188.508 -0.743

8 0.000 342.387 -1.2E 3 -0.000 2.17E 3 204.917 44-982
0.083 344A90 -1.S6 3 264.035 2.24E 3 204.917 -24.982
0.167 348.812 -1.44E 3 528.070 2.32E 3 204.917 .24.962
0.250 348.735 -1.2SE 3 792.104 2AE 3 204.917 -24.982
0.333 350.857 -1.07E 3 1.08E 3 2A7E 3 204.917 .24.982
0.417 352.980 487.895 1._ 3 2.85E 3 204.917 4M
0.500 355.102 -687.815 1.58E 3 2.63E 3 204.917 -24.982
0.583 357.225 .490.335- 1.85E 3 2.7E 3 204.917 .24982
0.667 359.347 -309.054 2.11E 3 2.78E 3 204.917 -24.082
0.750 361.470 -119.774 2.38E 3 2.8E 3 204.917 24.2
0833 363.532 89.508 2.84E 3 3.07E 3 204.917 -24.2
0.917 365.715 258.706 2.9E 3 3.53E 3 204.917 -24.=02
1.000 357.837 448.067 3.17E 3 3.98E 3 204.917 -24.AS2

9 0.000 -107.164 -1.63E 3 -0.000 -1.94E 3 117.204 -24.553
0.083 -107.184 -1.4E 3 151.017 -1.9E 3 117204 -24,063
0.167 -107.164 -1AA8E 3 302.035 -1.86E 3 117.204 -24.853
0.250 .107.184 -127E 3 451052 -1.83E 3 117.204 -24.653
0.333 .-107.164 -1.08E 3 604.069 -1.79E 3 117.204 .24.53
-A17 -107.184 -89.054 75.087 -1.78E 3 117.204 24.053
0.500 -107.164 -708.21 908.104 -1.72E 3 117.204 -24.853
0.883 -101.184 -.52148 100E 3 -1.89E 3 117204 -24.8M3
0.887 -107.184 -334.78 121E 3 -1.6 E 3 117204 -24.853
0.750 -107.164 -147.883 1.38E 3 -181E 3 117.204 -24.653
0.933 -107.164 38.910 1.51E 3 -1.85E 9 117204 -24.853

0.917 -107.164 225.703 1.68E 3 -1.9E 3 117204 -24.653
1.000 -107.164 412A96 1.81E 3 -2.33E 3 117.204 -24.653

10 0.090 448.793 -3.421 0.000 482214 92.389 -0.882
0.083 448915 -2.738 11.17 508.688 92.308 .0.882
0.187 451.038 -22.0W 238.034 711-122 92.389 -0.882
0.230 4S3.160 -15.365 357.051 82.577 92.369 -0.882
0.333 455283 -8.880 478.068 948.031 92389 , -0.802
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2188.51 57
- U - Meroosoo Ini

T est Pod dg

N MIHF D-2D-Feb-07 avd
WasiNng Clim Hanford M St Pad fld AW..td """'" 21-Mar.-2007 09:14

Beam Stress Cont...
Seam LJC .ctlm. Axl Band-Y Bend-? Combned ShaY Shear-2

(pMo (pao (PQ (PAO (Pao (Pao
0.417 457.405 -1.998 59.065 1.05E 3 92.380 .882
0.500 4590.28 4691 714.102 1.18E 3 923W -4882
0.56 461M0 i1.37B m.119 1.31E 3 92.39 -0.882

M 741.77 18.01 952.13 1.43E S 92369 4Q882
0.750 465.895 24.748 1.07E 3 1.68E 3 92389 -0.882
0.833 48.018 31.432 1.19E 3 1.89E 3 92.309 -882
0.917 470140 3X117 1.31E 3 122E 3 92.309 4882
1.00 472.253 44.02 1.43E 3 1.95E 3 92.360 -0.882

11 0.0 446.793 -38.421 0,000 482214 02.30 -0.582
0.083 448.915 -28.736 111017 595.888 0±369 -0.882
0.167 451.038 -22.050 238.034 711.122 92.39 -0.862
0.250 453.160 -41836 357.051 625.577 92.389 -0.882
0.333 455.283 .8.680 476.088 940.031 92.380 -. 82
0.17 457.405 -. 1M m.05 1.05E 3 62369 -0.882
0.500 452.528 4.91 714.102 1.18E 3 02.389 -0.882
0.583 481.650 11.376 833.119 1.813 92.369 -0.882
0.O7 43.773 18.061 902.137 1.43E 3 92389 -4882
0.750 48".895 24.746 1.07E 1.8E 3 2.389 -. 882
0.833 468.019 31.432 1.1E 3 1.89E 3 92.86V -0
0.917 470.140 3U117 1.31E 3 1.82E 3 92.359 -0.82
1.000 472.23 44.602 1A3E 3 1.6E 3 02359 -0.82

12 0.000 474.948 -37.773 0.000 512.719 S.191 4
0.083 477202 -3X837 12&519 634.358 98.191 -0.942
0.1e 47V.458 --. 258t.U8 7MW S11 -0.042
0250 481.714 -18.184 378.558 677.638 98.191 -0.942
0.333 483.970 -9227 50.077 999.274 98.191 -0.942
A17 4N220, -2.091 632.A6 1.12E 3 91.191 4942

0.500 488483 .048 759.115 1.25E 3 8.191 -0.942
0.563 490.739 12.182 88534 1.30E 3 98.191 - 2
0.607 492.95 19.318 1.01E 3 1.52E,3 98.191 -0.942
0.750 49.251 25.455 1.14E 3 182E 3 98.191 -0.942
0.33 497.505 33.591 1.27E 3 1.8E 3 98.191 -0942
0.917 499.784 40.728 1.39E 3 13E 3 Si.91 -0.942
1.000 602.20 47.84 1.52E 3 2.07E 3 98.191 -0.942

13 0.000 474.945 -37.773 0.000 51.710 98.191 -0.142
0:083 .477.202 -30.37 12.519 834.358 98.191 -0.942
0.187 479.458 -23.500 26&038 765.97 96.191 -942
0.20 461.714 -18.184 379.550 877.635 98.191 4942
0.333 483.970 -027 508.077 909.274 08.181 -0.942

A17 48.228 -2091 532.596 * 1.12E 3 98.-11 -0942
0,500 488.483 5.045 788.115 1.2E 2 98.191 --0.942
0.588 400.739 12.182 88,634 1.39E 3 98.191 -0.942
0.67 492.995 19.31 1.01E 3 1.52E 3 98.191 -0.942
0.750 495.251 28A55 1.14E 3 1.6 3 98.191 -0.942
0.833 497.506 33.591 127E 3 1. 3- 98.191 -0.942
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2186-351 68

Csn Omer Pad Bldgcno

DOMHF ''0-F-07 LWW

Wa VehIngIn Clostre Hanhnd C7wet Pad dg AWSd " 21-Mar-20O7 09:14

Beam Stress Cont..
Beam UC bttlon Aial BaId-Y Bon" ComMned Shi-Y ShataZ

In' 8c"O (I on (Ps4 (ws (pSO (pW (POO
0.917 499.764 40.728 UE 3 1.93E 3 98.191 -0.942
1.000 W2.020 47.864 1.52E 3 2.07E 3 08.191 -0,M42
0.001 883.794 .25.121 -0.000 904915 18.829 -0.791

0.083 88017 -19.127 217.838 1.12E 3 168.829 -0.791
0,167 888.240 -1&133 435,M72 1.34E 3 188.829 -0.91
0.250 890,483 -7.138 852,508 1.55E 3 188.29 -0.791
0.333 82.685 -1.144 870.144 1.78E 3 168.829 -0.791
0.417 804.910 4.150 1UE 3 1.9E 3 168.29 -0.791
0.600 897.133 10844 1.31E 3 2.21E 3 168.829 -791
oA3 M3a5s itaao 1.52E 3 24E 3 168.829 -0.791
0.67 901.579 22.133 1.74E 3 22SE 3 168.829 -0.791
0.750 903.802 25827 1.98E 3 2 3 18.129 -0.791
0.833 90-025 34.821 2.18E 3 3.12E 3 16829 -0.791
0.917 90.248 40.818 239E 3 3.34E 3 18829 -0.791
1.000 910.471 46,810 2.M1E 3 3.7E 3 168.829 -0.791

16 0.000 883.794 -2&121 4000 90915 1.29 -0.791
0.083 685.017 -19127 217.S3 1.12E 3 16&29 4791
0.167 888.240 -13.133 435.072 1.34E 3 168.829 7-091
0.250 890.43 -7.135 852.808 1 5E 3 -6S829 -0.791
0.333 892,888 -1.144 870.144 18E 3 1 m8.829 -0.791
0A17 894.910 4.850 1.0E 3 1.90E 3 188.829 -0.791
0.800 807.133 10844 1.31E 3 2.21E 3 168.829 -0.791
0.583 899.386 im9 1.52E 3 244E 3 18,829 4791
0.87 901.579 22.833 1.74E 3 2BE 3 188.829 -0.791
0.750 903.802 28B27 USE 3 2.89E 3 168.829 -0.791
0.833 906.025 34.821 2.18E 3 &12E 3 158A29 -0.791

0.917 0m.248 40.816 2.30E 3 &34E 3 18B.829 -0.791
1.ODO 910.471 4810 261E 3 57E 3 188.829 4.791

18 0.000 782,29 -1AE 3 .0.000 2.18E 3 252.389 -19.283
a.083 784.417 -1.25E 3 325203 Z306 3 262.38 -192=3
0.187 780.540 -1.1E 3 660A05 2.84E 3 252.38* -19-283
0.280 78682 -958.234 975.608 2.72E 3 25289 19.23
0.333 70.785 .812.127 1.3E 3 2.9E 3 252.389 -19.283
0A17 782907 -8.020 1.83E 3 3.086E 3 252389 -19.283
0.500 796.030 .51.913 1.95E 3 3.27E 3 252.389 -19.263
0.683 797.152 -473.60 228E 3 3.45E 3 252.389 -19.283
0.557 -79927 -227699 22E 3 3.35 3 252.380 -19.283
0.760 -81.397 -61.A91 teE 3 3.81E 3 252.389 -19283
0.833 803.820 64.516 3.25E 3 4.12E 3 22.389 -19.283
0.917 _80642 210.23 .5E 3 4.59E 3 252.389 -19.283
1.000 807.765 356.730 3.9E 3 5.07E 3 252380 -19283

17 0.000 339.703 .1.87E 3 -0.000 2.21E 3 209.623 .25.a
0.083 341825 -1.87E 3 270.090 2.28E 3 209.623 -25.59B
0.187 343.948 -1A8E 3 . 640.197 2.38E 3 209.623 -25.599
M250 34.4070 -1.28E 3 810.295 2ME 3 2 23 .25.309
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2186-351 69
Sasa. iwmsd t Westw - OutrmANi

C17 Grest Pad Bldg Rd

SIMHF DD2-Feb-07 mWW
0i WMng, Cfowrs Hanford - Crest Pad Bld AWd jr"""' 21-Mar-2007 09:14

Beam Stress Cont..
Beam Lf Section Axdl a Bend-Y *nd-Z Combned aShar-Y Shear-Z

_p "son (p Pall (pP- [p43 (pl4
0.333 348.193 -1.09E 3 1.08E 3 22E 3 2D9.623 -25,9
0.417 3E0.315 '89B.585 1.5E 3 2.E 3 20S23 -25.599
0.500 35238 -702.830 1.62E 3 2.6BE 3 200523 -25.609
0.583 354.50 4501.675 1.89E 3 2.75E 3 20923 -25.599

0.W7 358.883 -314.719 2.16E 3 2lAE 3 200.623 -25.59
0.750 358.05 -120.764 2.43E 3 2.91E 3 200.623 -25MG
0.833 380.928 7191 2.7E 3 3.14E 4 202 -25.59
0.917 363.050 267.148 297E 3 3.9E 3 209.523 -08.599
1.000 38B.173 461.101 3.24E 3 4.07E 3 209423 -25.99

10 1 0.000 272.A87 62.805 -5.42E 3 5.74E 3 1.09E 3 2.904
00B3 267.934 20.048 -3,8E 3 4.09E 3 93981 2.94
0.187 263.180 -0510 -t.E 3 2.69E 3 898.M 3 2.904
0.250 25BA27 -27.078 -908.935 1.28E 3 803.925 204
0.3m3 253.573 -53.39 177.82 465.135 708.897 2.904
0.417 248.920 -0.201 121E 3 1.54E 3 813870 2.904
0.00 244.168 -100.763 2.09E 3 2.44E 3 518.842 2.904
0.583 236.412 -133.=2S 2.82E 3 .19E 3 423114 2.904
0-57 234.859 -159.8W7 3.41E 3 3AE 3 328.788 2.904
0.750 229.905 -186.446 3.84E 3 4.28E 3 23.758 2.904
0.833 225.152 -213.010 4.13E 3 4.8?E 3 13.730 2.904
0.917 220398 439.572 4.28E 3 4.74E 3 43.702 2.4
1.000 215.84 ..288.134 4.27E 3 4.75E 3 43.938 1904
0.000 292780 57A44 -U2 3 8.17E 3 i.i6E 3 3354
0.083 287.743 28.983 -4.09E 3 4AE. 3 i.oaE. 3 3.34
0.167 212.707 .3.717 -2.1E 3 2.8E 3 91.M 3.364
0.250 277.570 -34.38 -1.092 3 1E 3 851242 3.364
0.383 272,534 -5.079 189.712 GW.424 760A3M 3.364
0.417 27.697 -9W.75 1.27E 3 1.4E 3 659.944 &364
0800 262.561 -126A40 2.22E 3 21E 3 569296 T354
0.583 257.524 -157.120 .01E 3 3.43E 3 45847 3.354
0.87 252A87 -187.01 165E 3 4.09E 3 367.98 3.354
0.750 247451 -218482 4.13E 3 4A9E 3 257.350 &354
D.AM3 242414 -249.162 S45E3 4.04E 3 158.701 3.354
0.917 237.378 .279.84 4.62E 3 8.13E 3 5053 3.354
I.00f- 232.341 -310.523 4.83E 3 5.17E 3 -37.00 3.354

3 0.000 1.521 0.957 0.710 18.188 0.004 -0.075
0.083 18.521 -0264 0.718 17ADD 0.004 -0.078
0.17 1,521 0.430 a722 17.73 0.004 -4,076
0.260 18.521 1.124 0.728 18.373 0.004 -0.078
0.333 16.521 1.617 0.734 19.072 0.004 -0.076
0.417 1,121 2.511 0.740 19.772 0.004 _0.078

0.600 16.521 3.204 0.746 20.471 0.004 -0.076
0.883 18.521 388 0.752 21.171 0.004 -0.076
0.867 16.521 4492 0.758 21171 0.004 -076
0.790 1&521 5.285 0.764 22.570 0.004 -0078
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21t2188-351 7 7 60

Jila. Crest Pad Bldg
ByMHF 0"O.Feb-O7 'vm

0 'Mshingtn Cloie Hanford Crest Pad Bldg AWtd m- 21-Mar-200709:14

Beam Stress Cont...
Beni LJC acion Axial Bend-Y Bnd-Z Combined 8h.ar-Y Sher-Z

(POD tso (pe) (pso (pa Wall
0.833 16.521 5.979 0.770 23.270 0.004 -0.070
0.917 1.521 6.672 0.778 23.970 0.004 -0.076
1.000 16.521 7.366 0.782 24A9 0.004 -0.076

4 0.000 16.521 .0.957 0.710 18.188 0.004 -0.076
0.063 18.521 4264 0.715 17.500 0.004 -4.07

0.167 16.521 0.430 0.742 17.473 0.004 -0.078

0.250 16.521 1.124 0.728 1%.373 0.004 -0.076
0.33 16.521 1.817 0.734 19.072 - L004 .0.07a
0.417 18.621 2.511 0.740 19.772 0.004 -0.07a

D.50 16.521 3.204 0.746 20.471 0,004 -0.076
0.683 18.52 3.898 0.752 2t.171 0.004 40076
0.687 18.521 4.502 0.758 21.1171 0.004 .0078
0.750 18.521 5.285 0.754 22.870 0.004 -0.076
0.833 16.521 5.979 0.770 23.270 0.004 -0.076

0.917 16,521 .872 0.776 . 21970 0.004 -0.076
1.000 162.51 7.366 0.782 24.609 0.004 -0.076

5 0.000 -14.306 -1.24E 3 2.2E 3 -3A6E 3 -119.081 -18.135
0.083 -14.3B -I1AE 3 2.02E 3 -3.11E 3 -119,061 -18.135
0.167 -14.308 -0.154 1.83E 3 -2.78E 3 -119.061 -18.135
0.250 -14.306 -743.952 1.SE 3 -2.AlE 3 -119.061 -18.135
0.333 -14.301 -578.050 1ASE 3 -2.08E 3 -119.061 .18.135
0.417 -14.08 412.148 1.28E 3 -1.71E 3 -119.061 -18.135
0.500 -14.308 -248.246 1.09E 3 -1.36E 3 -119.061 -18.135

0,583 -14.306 -80.343 908.332 -1E 3 -119.081 -18.135
0.867 -14308 85.559 723.105 -22.971 -119.061 -18.135
0.750 -14.305 251.461 537.881 -803.848 -1 19,61 -18335
0.833 -14.300 417.363 352.856 -784.325 -112.061 -18.135
0L917 -14.308 583.265 157.430 -766.002 ,119.061 -18.35
1.000 44.306 749.167 -17.795 -741.268 -11.01 -18.135

8 0.000 481.543 -. 35403 -8.12E 3 9A4E 3 1.87E 3 .8.182
0.083 473.012 -70.549 -6.34E 3 6.8E 3 1,7E 3 -8182
0.167 454AB1 -M8.894 -2.83E 3 .98E 3 1.5w 3 -. 182
0.250 455.950 -610.840 -580.92 1.8E 3 1.386E 3 4.182
0.333 447.419 -535.988 1.4E 3 239E 3 1.19E 3 -. 182
0-17 43-- -8 -481.131 3.12E 3 4.02 3 1.02E 3 -. 182
0.500 430.357 -3-8.27 458 3 -&39E 3 84.017 -. 182
0.563 421.28 -311-423 5.76 3 -. i53 678=03 -- 82
0A57 41&295 .2528 1.269E 3 7.34E 3 A.N -8.192
0.750 404.784 -181.714 7.34E 3 7.816 3 337A474 X8.182'
0.833 396.233 1.80Di 7.74E.:3 8.226 3 166.980 -8.182
0.917 307.702 -12.OS 7.8W2 3 ME20 3 -3.3m 48.182
1.000 379.171 0849 7.73E 3 8.17E 3 .181.141 .8,182

7 - .00 W85.467 110.252 -11I.2E 3 11.9E 3 2.25E 3 6.257
0083 55a.677 . O9 .7.88E 3 8.49E 3 2.06E 3 6.257
0.187 545.887 -4.233 -4.83E 3 5.38E 3 1.86E 3 6.257
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E _S1 - "" 2186-351 61

M TO Crast Pad Ebdg Rd

. Y MHF '20-Felb7 'Nw

" phngtonCor Hankrd - Crest Pad Bldg AW.sId 1- 21-Mar-2007 0:14

Beam Stress Cont...
Sam lJC Seddon AsiA Bndr Bend.Z Combined Shbot-Y Shar-Z

0a260 536:097 41.470 -209E 3 289E 3 1.A7E 3 8,257
0.333 626.307 -118.718 347,M35 992.580 1.47E 3 8257
0.417 616.617 -17,BMG 2AE 3 11 3 =1.27 3 0257
0.500 506.727 -233203 4.31E 3 5.05E 3 1.0E 3 6257
0.583 496.938 -20.445 &,84E 3 8.82E 3 082A61 6.257
0.667 487.145 -347.085 7.06E 3 7.89E 3 60.784 6.257
0.7M0 477.33 -40493D 7.97E 3 8.86E 3 491.108 . 6.257
0.833 467.5M -462.172 8.58E 3 IE 3 295.431 6.257
0.917 457.776 -619.415 189E 3 9.87E 3 99.755 . 8.257
1.00D 447.988 -678.57 B.9E 3 9.62E 3 -81.147 6.257

8 0.000 25381 -1.19E 3 -&21E 3 4.06E 3 90.947 15.232
0.083 253.2A -1.nSE 3 -1.7SE 3 U0SE 3 574220 -15232
0.167 248.674 -90370 -488.071 1.6E 3 77.892 .15232
0.250 244.121 -771.029 680.290 1.67 3 G84884 -15.2
0.333 23D.37 -831.60 1.64E 3 2.51E 3 88.838 -15232
0.417 234.813 482.349 240E 3 3.21E 3 494.80 -I5.232
0.500 229."80 -353.009 IllE 3 3.17G 3 3.790 -1.232
0-583 22r.108 -213.3e 3.73E 3 4.17E 3 304.762 -1.232
0.657 220.353 -74.328 4.13E 3 4A2E 3 209.724 -1.232
0.750 215.599 06.012 4.38E 3 4.6E 3 114.887 . -1.232
0.833 210.846 204.3=3 4A.E 3 4.9E 3 19.= -15232
0.917 206.092 343.3 4A4E 3 4.OE 3 -75.359 45.232
1.000 2G1.338 48.033 4.26E 3 494E 3 -183.000 -15.232

9 0.000 -14.826 -1.28E 3 2.27E 3 -168E 3 -121343 -18.099
0.0M3 -14.826 -1.11E 3 2.08E 3 -. 21E 3 -121.343 -18.099
0.167 -14.82 .944.156 1.89E 3 -2.86 3 -121.343 -18.099
0250 -14.828 -778.8 13E 3 -2.E 3 -121.-43 -18.099
0.333 -44.828 .813.= 1.62E 3 -2.14E 3 -12143 -1809
0.417 -14.82 -44 A4 1.33E 3 -1.79E 3 -121.343 -18.009
0.500 -14,825 -281.887 1.14E 3 -1.A 3 -121.343 -18.00
0.583 -14.8 418.319 94.293 -. 08E 3 -121.343 -18.009
067 -14.826 49.248 70.519 424.593 421.3 - -16.099
0.750 -14.6 214.815 571.745 -801.387 -121.343 -18.099
0.833 -14 380.383 382.971 -778.160 -121.343 4L.n
0.917 -14.8 545.950 104.197 -754.93 -191.3d3 48.099
1.0W -14.8 711.517 5423 -731.767 -121.343 -18.099

10 0.000 284252 51.mn -rA2E 3 5.78E 3 1.09E 3 2.680
0.083 279.48 25.882 -BE 3 4.IE 3 993.984 . 2.850
0.187 274.745 .0.215 -2.32E 3 2.8E 3 898.0 2.
0250 269,991 -26.291 -38.428 1.2DE 803.928 2=
0.333 285.238 -52.38? 178.337 495.942 70.9D 2.860

A017 250. -78.444 1.21E 3 1.55E 3 613.872 2M
0.500 255.731 -1044W Z00E 3 2.45E 3 518.844 2.80
0.583 250.977 -13096 .82E 3 3.2E 3 421816 2850
0.067 246.223 -156U,72 1.41E 3 3.81E 3 32&789 2.860

p.atmet1ad00r1?m1 STAAD Po fbr Wiad Release 2006
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WCH-195
Rev. 0

2186-351 62

. dnraasalwseenn. le -

CrestPadBldg ..

Y MN? 0-Feb-O7 *

au' Washngton Closure Hmtford Crest Pad BkI AW.std " 21-Mr-2007 09:14

Beam Stress Cont...
Bewm, LM Section Adial UNd-Y Bend-Z Combined Shr-Y Shear.Z

(psQ (WDl (psO (p.Q (P0 G
0.760 241.470 -182.749 3.84E 3 4.27E 3 233.761 2.890

0.833 235.716 OO825 4.13E3 4.-E3 _33.733 2.850

0.917 231.963 -234.901 4.2aE 3 4.74E 3 43.705 2.5

i.0 227.209 -20.978 .272E3 4.7E3 -43.93 2.850

1 0.000 284.252 1.938 -5A2E 3 5.76E 3 1.09E 3 2.850

OM083 279.498 26.U82 -3.8 3 4.1 3 93.4 2.50

0.167 274.745 .0.215 -2.32E 3 22E 3 898.95B 2.550

0.250 289.991 -28.281 -998.428 1.29E 3 803.92B 2.850

0.333 265238 -62.387 176.337 495.942 708.950 2.850

0.417 260-44 -78444 121E 3 1.55E 3 613.872 2.850

0.500 255.731 -104520 2.09E 3 2.45E 3 518.844 2.850

0.153 250.977 -130,695 .2E 3 3.2E-3 423.818 2.5

0.667 246.223 .156.672 341E 3 3.81E 3 328.789 2M5

0.750 170 -152.749 3.84E 3 4.27E 3 233.1 2.50

0.833 23M.710 -2068 E 4.13 3 8E3 13.733

0.917 231.M -234.901 4.28E 3 4.74E 3 43.705 2.850

1.000 227.209 -250.978 4.27E 3 4.76E 3 -43.936 2.850

12 0.000 30131 5.252 .6.76E 3 8.11E 3 1.16E 3 3.033

0.083 296.378 27.502 -4.03E 3 4.36E 3 1.06E 3 3.033

0.167 291.325 -. 247 -247E 3 2.7SE 3 956.590 3.033

0.250 288272 -77 -1.05E 3 1.38E 3 854575 3.033

0.333 281119 189.540 528.505 733.581 33

0.417 276.168 -. 834S 1-28E 3 1.64E 3 852.540 3033
.- 0 271.113 -111.240 2.2223 28.E 3 551.531 3.033

0.53 286.050 -138.995 3E 3 3.4E 3 450.517 3.033

-0.67 261.007 -168.745 3.62E 3 4.05E 3 349502 3.033

0.750 255.954 -124A95 4.09E 4.54E 3 248A88 3,033

0.833 250.901 -222245 4.39E 3 4.87E 3 147473 3.033

0.-17 240.848 -249.994 4.55E 3 5.4E 3 48458 33
.000 240.795 -277.744 4.54E 3 LGE 3 -46.704 .05

13 0.000 301.431 85.252 -- 5.76E 3 '.11 1 1.16E 3 3.033

0.083 298.378 27.502 4.03E 3- 436E 3 1.08E 3 3.033

0.157 291.325 -0.247 -2A7E 3 2.76 3 956.690 3.033

0250 288.272 27.997 -1.05E 3 1.38E 3 854.575 3.033

33 281.219 -56.747 189.540 526.505 733.581 &D33

0.417 278.18 .- 8496 1.28E 3 184E 3 66548 3.033

0.500 271.113 -111.246 2.22E 3 2.5 3 891.531 3.D33
0.583 2.060 -1389 3E 3 43 450.517 3.03

0A87 281.007 -166.745 3.62E 3 4.05E 3 349.502 3M3

0.750 255.94 -14.495 4.09E 3 454E 3 24B8.48 3.033

0.833 .-901 222.245 4.39E 3 4.87E3 ' 147A73 3.033

0.317 245.848 -249.094 4.55E 3 5.04E 3 48A58 3,033

1.000 240.795 -277.744 4.54E 3 7.06E 3 -46,704 3.033

14 0.0 513.871 07.832 -10E 3 10.63E 2.01E 3 5517

0003 505.115 47.35 -7.04E3 E .5 3 1.84E 3 55117

P~rr~n~womemvs c . STAAD Pro for Wndo Releass 2008 MwnAm"2ol

Page 254 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007 H-73



WCH-195
Rev. 0

A'S crest pad 1Ndg

C"r Washhgon Glw,.e M Ksrd
E MHF 20-Feb-07 OWW

tP B AW.td I f21-Mor.2007 0-14 1

Beam Stress Cont...
BORIn LI SUon Axl 'end-Y Iendm Cobloed 3h*.r-Y Se$r.Z

050 w l (psO (Pao ( (P 0
0.167 498.359 -3.102 -4.32E 3 4.82E 3 1.6E 3 5.517
0.250 487.602 -53.G -1.E 3 241E 3 1A9E 3 5.517
0.333 47.845 -104.037 313.21 B9MW804 1.31E 3 5.517
0A17 470.090 -154.504 2.22E 3 2.54E 3 1.14E 3 5.517
0.50 461.333 -204.971 MUE 3 4.52E3 962.909 5.517
B.583 452.577 -25438 5.22E 3 5,92E 3 787.890 5.517
0.;67 44821 M.90S IE 3 7.06E 3 612.871 5.817
0.750 436.064 -M-373 7.12E E 3 AM 5.617
0.533 426.308 -40.840 7i7E 3 85E 3 212.834 al17
0.917 417552 4587 7.94E 3 8.822 3 VMS 5.517
1.000 -57.774 7-WE 3 &WE 3 .73.928 5617

15 0.000 Si871 97.532 -10E3 10.6E3 2.I0 3 5.517
0.063 50S.115 47.365 -7.04E 3 7.60E 3 1.84E 3 6.517
0.157 490.369 .3,102 -4.32E 3 442 3 1.68E 3 5.517
0.250 487,802 -3.570 -1.86E 3 2.41E 3 1.49E 3 5.517
0.333 478.84 -104.037 313,921 . ma.804 1.31E 3 5.517
0A17 470.090 -184504 2.22E 3 2.84E 3 1.14E 3 51.17
0.500 451.333 -2E471 I SE 3 :ME 3 517
0.683 452.577 -255A38 .22E 3 192E3 787.880 1 6517
0.06? 443.21 30&.S O831E 3 7.06E 3 812.871 8.517
0.750 436.004 -35",73 7.12E 3 7.91E 3 437.83 6.517
0.833 428.3M -405.840 7.67E 3 8.5E 3 262-834 5517
0.917 417.52 -457.307 7.94E 3 8.82E 3 1 87.815 5.517

. 1,000 408.795 507.774 7.94E 3 &SSE 3 -73tAs 8.517
Is 0mo 481.153 -86028 -. 085 3 8.42E 3 Z17E 3 -8.185

0.063 472A22 -785.024 -5.33 aE 3 1.7E 3 -SASS
0.167 -484.0Q1 -71A1.421 -2.79E 3 3.96E 3 1.533 --. 155
0.250 455.550 -03.818 439.525 1.83E 3 1.36E3 -8.155
0.338 447.020 -5T2.214 A4E 245E3 1.19E 3 -8.155
0.417 43&48 -487.011 3.1E 3 4.06E 3 1.02E 3 -7r15i
0.00_ 429.967 -413.006 4.61E 3 BAE 3 847.3 -8.155
0.83 421A38 .338A05 5.79E 3 B.55E 3 876.792 .8.155

W0187 41290 -2 01 E.71E I 72ME 3 506.278 .8.155
0.750 404.374 -189.19B 7.37E 3 7.95E 3 335.7a3 .155
0.833 395.143 -114.895 7.72 3 8.27E 3 165249 4.15
0.917 387.312 -39.992 7.88E 3 8.31E3 -5.265 5.155
1.000 378.781 34.612 7.74E 3 Kim 3 -162.852 -8t"

17 0.0W6 257A1 -1.22 3 -3.15E 3 453E 3 96768 -15.195
0.083 253.108 -1.8E 3 -1.71E 3 3.0E 3 172138 -15.198
0.167 248.354 -94472 -430.365 3 777.611 -15.15
0.250 243.800 -06805"* 705AS4 7N T 82.83 -15.196
0333 23847 -88.081 1.80E3 2.423 587,666 -1195
0.417 234.093 -527.655 2.53E 3 3.BE 3 4)2.527 -15.195
0500 229240 -8.50 3.23E 3 164 3 387A99 -15.195
9-583 224.88 -24.64 3.77E 3 4.24 3 302.471 -15 II

n 21mq 7wI21 STAAD Po rWndAw Rolese2008
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2186-351 64

Je671 Crest Pad Bldg
m M-F m"Q20.Feb47 GdW

C- Washington 0108*ur HanfOrd crest Pad Bldg AWAtd M 21-Mat-2007 09:14

Beam Stress Cont...
Swn .1 Seetn MI.] B.nd-Y and-Z Combined Shear-Y h

(.4 p .0 .0 Ips (p14
0.667 219.833 -110.539 4.17E 3 4AE 3 207.443 -15.195
0.750 215.079 2&367 442E 3 4.8E 3 112.415 -15.105
0.833 210.325 187.372 4.52E 3 4,89E 3 17.38 -15.19S
0.917 205.572 3068 4.47E 3 4.90E 3 -77.040 -15.195
1.000 200.818 44&s384 4.28E 3 4.92E 3 -185.281 -15.195

11 1 0000 215.088 -261.068 4.27E 3 4.75E 3 51A84 -2.755
0.083 21.842 -235.883 4.26E3 4.7 E 3 -43.584 -2.755

0.187 224.55 -210.58 4.13E 3 4.57E 3 -13891 -2.755

0.280 229.349 .185.455 3.85E 3 4.28E 3 -233.819 -2.755
0,333 234.102 -100.251 3.41E 3 3.8E 3 -32.847 -2.755
0A17 238.84 -13X047 2.82E 3 3.2E S 423.675 -2.755
0.500 243.610 -109.842 2.09E3 3 44E 3 .513.703 .2.755
0.883 248.363 -84.538 1.21E 3 1.54E 3 -613.731 -2.755

0.687 253.117 |-59A3-4 179.972 4U223 . -701.759 -2.755
0.760 267.870 -34.3 -996.870 1.29E 3 -80.T8 -2.756
0833 22.024 -9,028 -2.32E 3 2"W3 .698.81 -245
0917 287.377 16.179 -3.79E 3 4.06E 3 .093.842 .-2.755
1.000 272.131 41.383 -5A1E 3 5.73E 3 -1.0E 3 -2.755

2 0.000 231.802 -30.683 4E 3 -E 3 44.644 -3213

0.093 238.839 -276.286 4.62E 3 5.13E 3 -56.005 -3.213
0.187 241.875 -24.880 4.45E 3 4.94E 3 -158.53 -3.213
0.250 24a.912 -217A93 .4.13E 3 4.5E 3 .257.302 -3.213
0.331 231.948 -188.096 3.5E 3 4ME 3 .357.950 -3.213

0.417 260.98 -158.699 302E 3 343E 3 -488.599 -3213
0.500 262.022 -129.303 2.22E 3 2.62E 3 -5.248 -3.213
0.583 287.058 -99.906 1.28E 3 1.4E 3 -59.896 -3.213
0.687 272.005 -70.510 170.731 513.335 -760.846 -3213
0.750 277.131 -41.113 -1.09E 3 141E 3 -861.194 -3.213
0,833 282.168 -11.716 -2.51E 3 2.6E 3 -91.842 1213
0.917 287.204 17.680 -4.08E 3 4.39E S -1.06E 3 -. 213
1.000 292.241 47.077 4.81E 3 6.15E 3 4.16 3 -3.213

3 -000 16.25 72868 0.782 24.573 -D020 0.074
0.083 18525 5.589 0.751 .855 -0.020 0.074
0.187 1.825 5.912 0.720 23.158 .0.020 0.074
0250 -- is - 5.235 0.688 ~ 42.48 4.020 0-074
-0.33 1M.525 4,558 0t57 21.740 .0.02D 0.074
0.417 16.525 3.882 0625 21.032 -0.020 0.074
0.00 1.625 3.203 0.694 20.323 -0.020 0.074
0.583 16.525 2.528 C82 19815 -0.020 0.074
0.87 10.525 1.851 0.531 1&907 -0.020 -0.074
0.750 15.625 1.174 0.499 18198 -0.020 0.074
0.833 16.525 0G98 0.468 17490 -0.020 0.074
0.917 15.525 -0.179 0.438 17.140 -0.020 0.074
1.000 18.525 -0.858 0405 17.786 -0.020 0.074

4 0.000 18.525 .266 0.782 24.573 -0.020 0074

STAAD.Pro for Wndomm Release 20D6
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WCH-195
Rev. 0

womirM* leemi IoRe
E I 2186-351 5

J cmh ret Pad Bldg R.

ay MHF W '0-F'.07 Oi dW

Wahkngon CloUM Hanford ' Crest Pad Bldg AW.sid 21.mr-2007 09:14

Beam Stress Cont...
Beam tIC Sociont Axial Bnd-Y Bond- CoMnb d Shear-Y Shar-Z

0 (pe (psi) (pal) (p(O w
0.083 16.52a .I 0.751 23.65 -0.020 0.074
0.167 18.525 L912 0.720 23,150 0.020 0.074
0.250 16.625 .23 0S8 22A48 -0.020 0.074
0.333 1.525 4.558 0.657 21.740 '40.020 .074
0.417 18.525 3.892 0.626 21.032 -0.020 0.074
0.500 1.525 3208 0,54 20.323 -0.020 0.074
0.583 16.525 12528 0.562 19.015 -0.020 0.074
0.167 1BM$| 1.851 0.531 11.07 4020 0.074
0.750 16.525 1.174 0.499 1.196 -0.020 0.074
0.33 186MS 0.48 0.468 17.490 -0.020 0.074
0.917 16.a Aug170 i.~30 17.140 -0.020 0.074
1.000 16.62 -m858 0.405 17.7a6 -0.020 0.074

6 0.000 45.228 -8193 -17.7aB 6M3.527 -115.687 -16815
0.083 46.226 .457.610 -107.774 711.500 -116.687 -16.615
0.167 46226 -315.517 -377.749 739402 -1158 -18.815

0.250 4.226 -163,524 -57.724 767.474, -11.687 -16.615

0.333 46.225 -11.681 -737.899 795.457 -115.WF -16.81
0.417 48.228 1404A81 -017.675 1E 3 -115.487 -1G.615
0.600 46.228 292.454 -1.1E 3 1.44E 3 -11587 -1a.615
0.583 48.26 444.447 -1.28E 3 1.77E 3 -115.687 .18.15
0.6W7 46.228 59A440 -1.45E 3 t.E 3 -115.687 -16.615
0.750 46226 748433 -1.84E 3 243E 3 -115.087 -10F5
0.833 46228 900.425 -1.2E 3 2.76E 3 -115887 -16.815
0.917 . 46.22 U 1.05E 3 -2E 3 3.1E 3 -11&687 -18815
1.000 4622 1.2E 3 -2.18E 3 3.43E 3 -115.887 -18.815

8 0.000 423.800 -054.967 7.73E 3 ME 3 -1.518 -17.A2M
0.083 432.140 -793.710 7.A0E 3 8.2E 3 -172.3=2 -1726
0.17 440.671 -1484 7.19E 3 - 28E 3 -342.M W 1726
0.250 440.202 -471218 62E 3 7.44E 3 -613.361 -17.26

.3 3 457.733 -300.071 5.5E 3 6.3E3 -3 83.875 -17.025
0.417 456.284 -148.725 4AE 3 5.01E 3 -54.3SS -7.2
0.500 474.795 12.521 2.93E 3-42E 3 -1.02E 3 -17.28
0.583 483.326 173.767 .21E 3 1.8E 3 -1.2E 3 17.628
0.887 4g1157 335.014 -790.180 1.81E 3 -1.37E 3 -17122
0.750 500.6 498250 -A04E 3 4.04E 3 -1.64E 3 -17A26
0.833 50.019 e ue -. E 3 6:73E 3 -1.71E 3 -17.625
0.917 517.40 818.752 M.35E 3 QWE 0 -1.88E 3 -17.6
1.000 525.081 79.990 -11,4E 3 12.9E 3 -2,04E 3 -17.62

7 0.000 446.80 -58.72 E 3 9.91E 98.106 -5,968
0.0 3 456.680 .512.149 U8E 3 U.8 E 3 -9.5 w1 - 1.96
0.167 466A71 -467.549 8.59E 3 OIE 3 -288.245 -5.959
0.250 478.261 -4G948 7.97E 3 5.85E 3 -490.021 .5.89
0.333 480.051 .34.347 7.06E 3 7.8 3 -8sf98 -5.989

4 5 -28.740 5.84E 3 8E 3 -82.274 -5.969
0.800 1 0 .631 - -239.145 4.312 3 5,08E 3 -1.0E 3 -s959

*7k.2 Za
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WCH-195
Rev. 0

--____ 2184-351 sA

J crest Pod BgRd
ay MHF '-Fteb-07 W WN

C-- IWShing10n Cbsur, Xnford -e Ctt Pad Bldg AW.sld IoMW 21-Mr-2007 09:14

Beam Stress Cont...
B"Mr UC Section I Ax] Bond-Y Bund-Z Combined Shr-Y Sbwar

(P.5 (P.1 (.0 @0l) (r0 (PQ
083 515A21 -184.545 2.45E 3 .18E 3 -1.27E 3 -UN
0.567 526.211 -129.944 360.703 1.01E 3 -1.47E 3 -&969
0.750 535.002 -75.343 -2.00E 3 2.72 3 -1.86E 3 -5.969
0.833 644.792 -2M.742 -4.83E 3 5.4E 3 -1.68E 3 -5.969
0.917 54.582 33.8659 -7.88E 3 AE 3 -2.06E 3 -S.m
1.000 564.372 88.459 -11.2E 3 11.9E 3 -2.24E S -5.989

a 0.000 281.314 -880.570 4.25E 3 5.39E 3 -84.222 -19.370
0.083 266.068 -703.373 4.08E 3 5.05E 3 -159.250 -19.370
0.187 270.821 -526.176 3.78E 3 4.55E 3 254278 -19.370
0.2- 275.575 -348.979 3.29 3. 3.91E 3 -349.3W -19270
0.333 260.328 -171.782 2.67E 3 Z12E 3 -444.334 .19.370

0A17 285.082 5.415 1,9e 3 2.2E 3 -539.382 -18.370
0.500 289.835 182.12 991.899 1.48E 3 -634.390 -19.370
0.583 294.589 359.80 -8.47 723.344 -729A18 -19.370
0.667 299.343 537.006 -1.28E 3 2.ilE 3 -a24.445 -19.070
0.760 304.098 714.203 -2.63E 3 .65E 3 -019.473 -19.370
0.533 30.880 891.400 -414E 3 5.34E 3 -. 01E 3 -19.370
0.917 311G03 1.07E 3 -5.79E 3 7.17E 3 -11E 3 -19.370
1.000 318.357 1.2E 3 -7.59E 3. .5tiE 3 -1.2E 3 -19.370

9 0.000 47.889 -708.555 5A19 759.883 -122.193 -17.929
0.083 47.889 -54238 -184.578 775.105 -122.193 -17.929
0.167 47.889 -37522 -374.776 S01.187 -122.193 -17.929
0.250 47.889 -214.804 -W84.874 827.268 -122.193 -17.929
0,333 47.889 -50A489 -754.971 851349 -122193 -17.229
0.417 47.889 113.527 -945.09 |1.11E 3 -122.193 -17.929
0.500 47.689 277.544 -1.14E 3 1.6E 3 -122.193 -17.929
0.583 47.89 441.580 -1.33E 1.81E 3 -122.193 -17.929
0.687 47.889 605.577 -1.52 3 2.17E 3 -122.193 -17.029
0.750 47.889 769.593 -1.71E 3 2.62E 3 -122.193 -1729
0.833 47.889 933.10 -1.9E 3 288E 3 .122.193 -17W
0.917 47.889 1.1E 3 -2.0E 3. 3.23E 3 -122.193 -17.929
1.000 47.889 1-26E 3 -228E 3 3.58E 3 -12.193 .iik2

10 0.000 22.698 -255.982 4.27E 3 4.75E 3 51A50 -2.703
0.083 231A09 -231.251 4.21E 3 4.74E 3 -43.578 -2,703
0.187 238.163 -206.21 4.14E 3 4.56E 3 -138.W0 -2.703
0.250 240416 A81.790 3.852 3 427E 3 -233.633 2703
0.333 245.870 -157.080 1412 3 3.81E 3 -328.61 -2703

0417 250423 -132.330 2..823 3.21E 3 -423.689 703
0.500 255.177 -107.599 209E 3 25E'3 -418.717 -2.703
0.583 259.931 -8288 1.21E 3 1.5E 3 -13.745 -2.703

- 0,687 264.684 -58.138 180.344 503.166 -708.773 -2.703
0.75 28043 -M3.408 -906.220 I.8E 3 -803.01 .2.703
0.33 274.191 -S" -2.32E 3 2.6E 3 -898,29 -2.703
0.917 278.945 16.053 -3.795 3 4.09E 3 -093ASS -2.703
1.000 283.698 40.784 -5.41E 3 5.74 3 -1.08E 3 -2.703

-a Tmh'V z1im407'0:2 STAAD ProarWndows Rels. 2008
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WCH-195
Rev. 0

2188-351 67

Jotift Crest Pad Blg Rd

By MhF "W20eb-$?07 CidW

ml4 Washigow Cloture Hanford ' Crest PadBdg AW-s d ""'21-MAST-200709:14

}

Beam Stress Cont...
Beam UC SOC4d Axial Band-Y Ba-Z Conblned Shwar-Y Ihear-Z

(PO (Po (PsO 10n w (PSI)
11 0.000 228.658 -256.S82 427E 3 4.75E 3 51.450 2703

0.083 231.400 -231261 4.28E 3 4.74E 3 -4J78 -2.703
0.167 23.163 -206.21 4.14E 3 4.S8E 3 -138.06 -2.703
0250 240.916 -181.790 13BE 3 427E 3 -233.833 -2.703
0133 245.170 -157.010 341E3 3-81E 3 -321861 -2703
0.417 250A23 -132fl 2.82E 3 321Ef 3 -423.89 -2.703
0.100 255.177 -107.59 2.09E1 3 2451E 3 -518.717 -2.703
0.583 259.931 . -82W6 1.21E 3 1.65E 3 .613745 -2.703
0.167 204.884 -68.138 10.344 603.186 -706.773 -2.703
0.750 269.438 -3408 -00E220 1.3E 3 -80301 -. 703
0.833 274.191 -. 077 -2.32E 3 2.61 3 -8 29 -203
0.917 278.945 16.053 -. 79E 3 4.09E 3 -M03A8W -2.703
ino0 203.58 40.784 -541E 3 5.74E 3 -1,0E 3 -2703

12 - 0.000 240.206 -272.421 4.54E 3 5.5E 3 54.2 -. 877
0.083 245.259 -246.1111- 4.56E 3 104ES -46.322 -1877
0,167 260.312 -211702 4.4E 3 4.57E 3 -147.337 -2.877
0.250 25.355 -19E474 4.09E 3 4.54E 3 -248.361 -2.877
0.333 250.418 -167.155 3821 3 4.05E 3 340.38 -2.877
0.417 215471 -140.837 3E 3 3.41E 3 -4M0.381 -2.877
0.500 270.524 -114.519 2.29 3 2.81E 3 -51.395 -2,877
0.53 275.177 -88.201 1.29E 3 1.86E 3 -6MA1 -2.877
07 240.*30 -812 111.182 534.105 -753.425 -2.877
0.750 285.684 .35.4 -1.02E 3 1.38E 3 -854.439 4.877
D33 290.737 4246 -2.47E 3 2.77E 3 -55.454 -2.877
0.917 29.70 17.072 -4.03E 3 4.34E 3 -1.06E 3 -2.877
1.0WQ 300.843 43.391 -&75E 3 5.12 3 -1.15E 3 -2.8

13 0.000 240.2M0 -272.429 4.64E 3 .85E 3 54.6m2 -2.877
O.SW3 245.250 -246.111 4.55 3 .046 3 -48.322 -2.877
0A7 250.312 -219.792 4AE 3 4.87E 3 -147.337 -2.877
0210 255.365 -193474 4.09E 3 4.54E 3 -248.351 -2.877
0.333 260A18 .167.155 182E 3 4.05E 3 -34.388 -2.877
0.417 205471 -140.837 3E 3 3.41E 3 -450.381 -2.877
0.g00 270.24 -114.519 2.22E 3 2.81E 3 -551396 -2.877
0.583 275.77 -88.201 1.20E 3 1.85E 3 -682A10 -2.877
CAST 200.M -81.83 191.682 534.195 -753425 -2.877
0.750 28.84 -36.584 -. 15E 3 1381E 3 -854.A39 -2.877
0.833 20.707 -246 -2.47E 3 2.77E 3 -955454 2.S77
0.917 295.700 17,072 -4.03E 3 .41E 3 -1.06E 3 -2.877
1.000 30D.843 43.3M1 -. 75fE 3 tf.E 3 .-1.156 3 -2-877

14 0.000 407.811 -408.80 7.94E 3 .85E 3 87.376 -6.257
0.083 416.557 -450.799 - 7.94E 3 8.81E 3 -87.42 -. 257
0.167 425323 402.708 7.67E 3 8.3E 3 -252.181 -5257
0250 434.079 4154.117 7.12E 3 7.91E 3 -437680 -5.257
0233 442.83 -3.28 6.31E 3 7IE 3 -812.618 -. 257
0A17 451.502 -258.435 5.22E 3 5.96E 3 -787.717 -5.257
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WCH-195
Rev. 0

u-h 2186-351 68

J T1e Crest Pid dBdg
sY MHF D-0-Feb-07 MVM

*" WatinrnClOSe Hanford Creet Pad Bldg AWSId . 21-Mer-2007 09:14

Beam Stress Cont...
BM Uc setion AXiuI Bwod-Y nd-Z Combined ShMn-Y Shln-Z

(pw (A4 04 (PaI) OPeD (peQ
0.00 46.46- -210.344 .88E 3 4.E 3 -M.735 -5257
0.583 400.105 -162253 2.22E 3 IM5 3 -114E 3 -5.257
0.587 477.861 '-114.162 31.30 008.852 -1.31E 3 -5257
0.750 480.817 -6.071 [-1.tBE 3 2.41E 3 -lASE 3 -5.257
3.833 495.374 -17.900 4.31E 3 4.3E 3 -1.88E 3 -4.257

0.917 504.130 30.111 -7,04E 3 7.57E 3 -144E 3 4257
1.000 512.88 78.202 -10E 3 106E 3 -E 3 -5.257

18 0.000 407.811 4980 7.94E 3 8.88E 3 87.378 -5.257
0.13 418.87 -40.790 7.94E 3 8.81E 3 -87842 -5257
0,167 42.323 -402.706 7.87E 3 8.5E 3 -262.81 .5.27
0.250 434.079 .354.17 7.12E 3 7.91E 3 -43780 -&257
0.333 442.M -306228 .31E 3 7.06E 3 -G12.A% -5.257
0417 451.592 -28438 8.22E 3 L93E 3 -787.717 -5.257
-. 0 40348 -34 E3 4.53E 3 -962.738 A257
0A83 469.105 -162.263 2.22E 3 2.85E 3 .1.14E 3 -5.257
0.887 477.861 -114.162 316.830 08.852 -1.31E 3 -5.257
0.750 488,517 -G6.071 -1.66E 3 2.41E 3 -1.49E 3 -6.257

0.833 495.374 -17.940 -431E 3 4.8E 3 -1.8E 3 -6.57

0.917 5O6.130 30.111 -7.04E 3 7.57E 3 -1A.84E 3 -5.257
1,000 512.88 78.202 - 3 10.63 -2E 3 -. 257

- 1l 0.000 424.888 -1.2E 3 7.74E 3 9.19E 3 -8.89 -1.612
0.083 433.3*7 48.892 7.E 3 628E 3 -177.212 -1 12

' 001-18.612
-1&.612-5(J454 I6.22E 3 I7.45E 3 I .18.241

0.167 441.9151 479.718 7.19 3 8.31t 3 -347.720
0.240 4 *0A49

0.333 4 80 -M&.190 5.62 3 6.35E 3 -M.755 -18.812

0.417 467.511 -168. 2 4.38E 3 5.01E 3 -85.2M ..18.612

UM 476.042. -. M 2.S1E 3 3.38E 3 -. 03E 3 -18.612

0.583 484.573 171.802 1.17E 3 1.83E 3 -1.2E 3 -18.612
0.87 493.104 341.88 -828.501 1.65E 3 -1.37E 3 -18.612

0.750 501.W35 512.130 -3LE 3 4.115 3 -1,64E 3 8.612
0.833 510.168 882M94 - E.2E 3 .82E 3 -1.716 3 -8.812

0.917 518697 881568 -&42E 3 9.79E 3 -1.88E 3 -18.612
1.000 2728 1.02E 3 -11.5E 3 13E 3 -204E 3 -18.512

17 0.000 22977 -967.622 42BE 3 5.51E 3 -70.729 -0.84
0.083 267.730 -778402 4.09E 3 5.14E 3 -185.757 -20.684
0.187 272.484 -589.181 3.70E 3 4. 62E3 7-2i .785 -0.684
0.250 277.236 -09.901 3.2E 3 5.95E 3 -35.813 .20184

0.333 281.991 -210.740 2.5E 3 15E 3 -450.841 -20684

I.417 288.745 .21.519 1.$* 3 219E 3 -545.88 -20.8684
0.500 291AM 187.701 954.382 1A1E 3 -840.898 -20.884
0.583 296.22 35&.922 -11.588 759.760 -735.924 -20684
a-MT 301.5 548.143 -1.34E 3 2.18E 3 -830.952 M084
0.7 30.759 735383 -2.7E 3 374E-3 -i25 -SW -20.884
0.S1S 310.513 024.584 -4.22E 3 7-46E 31 -1.02E 3 -20.884

0.917 315.265 1.11E3 588E 3 7.31E 3 .-1.12E3 20.]84
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WCH-195
Rev. 0

____________ JRo
2180-361 69

Crest Pd Bldg Rd
By MHF od20.Feb-07 M"M

c"'t Wshdngton Cosun Hanfbd - ' Cwt Pad Bdg AW.WI - "* 21-M r-2007 09.14

Beam Stress Cont..
B - i e ection AMimi Bwnd-Y Snd- COmnbnd Sh -y h1w-Z

(p (P (p0 (o04 (Poo (P
1.000 320.020 ISE 3 -7.69E 3 0.31E 3 -1.2E 3 -20.84

12 1 0.000 507.530 238A48 -5AIE 3 .18E 3 442431 4.995
0.083 505.408 200.001 -484E 3 6.5E 3 442A31 4.995
0.187 503285 162.755 -4.2E 3 4.A4E 3 441431 4.995
0.250 501.163 124.909 -3.7E 3 4.33E 3 442431 4108
0.333 499.040 87.V54 -3.13E 3.72E 3 442A31 4.99S
0A17 49.918 49218 -286E 3 3.11E 3 442.431 4.99
0.500 494795 11.373 -1.9E 3 2.5E 3 442431 4.906
0.583 492.573 -26A73 -1.2E 4 3 194E 3 442431 4.995
0.887 490.550 4419 485222 1.41E 3 442.431 4995
0.750 48A28 -102164 -282.15 872.747 442A31 4.995
0.833 48.305 .140.010 287.916 914.231 44431 4.95
0.917 484.183 -177.655 857.M8 1.52E 3 44Z431 4.95
1.000 482080 -215701 1.43E 3 213E 3 442A31 4.995

2 0.000 550.53 -25.291 -81E 3 639E 3 478440 -0.423
0.083 550.853 -22.084 -. 2E 3 5.77E 3 478A40 -0.423
0.167 550.83 -18.76 -4.58E 3 5.15E 3 478440 -0.A23
0.250 560.869 -15.71 -9E 3 4.53 3 47B440 -DA23
0.333 550.853 -12454 -3.35E 3 3.91E 3 47&440 -0423
0A17 550853 -9258 -2.73E 3 329E 3 478A40 -0423
0.500 50653 -. 01 -212E 3 2.67E 3 478440 -0A23
0.583 850.M3 -2.844 -1SE 3 2.05E 3 478A40 -0A23
0.857 550.053 0.362 -132.07 IA3E 3 478,440 -0A23
0.750 500.53 3.589 -=.039 820461 478440 0M3
0.833 50.853 5.775 350429 0S.056 471440 -0,423
0.917 580.853 9.963 G88.897 1.53E 3 478440 -0.423
1.000 550.863 13.189 .E 3 2.15E 3 47440 -0A23

3 0.0 4030 14.237 0408 -14.71 4.112 0.332
0.083 -0.030 11.718 0.260 -12.07 -..112 0.332
0.187 .. -060 9.199 0.115 -0.343 -0.112 0.3
0.250 0.330 .680 .0.030 4.739 .0,112 0.332
0.333 4030 4.161 4178 -4M5 A112 0.332
0A17 4.030 1.642 -0.320 -1.901 -M112 0.332
0.500 4030 -0.477 -48 -1.3=2 4112 0.332
0183 4030 -3.39B .0.010 -4.M -0.112 0.332
0.88 -0.030 4.915 -0.75 470 -0.112 0.332
0.780 -0.030 -8.434 -0.00 -9.34 . 40112 0.332
0.633 .0.03 -10.93 -1.045 -12.We 4112 0.332

.917 -0.039 -131472 -1.19D -14.682 -0.112 0.332
1.000 4.030 -15.991 -1.335 -17.38 -0.112 0.332

4 0.000 4030 14237 0.405 .1471 -0.112 0.332
0.083 -0.030 11.718 0.260 -12.007 4112 0.332
0.187 -%030 9.199 0.11 9.343 . -0.112 0.32
0.250 4030 6.680 4030 -. 739. -0.112 0.332
0.333 -0.030 4.161 -0.175 -4.365 -0.112 0.332
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---- 2186-361 70

Tm. Cmnl Pad Bldg Rd

By MHF . D'2Feb-07 WW

- I- WsMngtonCIw Harford M Creg Pad Bkg AW.eid 104" 21-Mar-2007 0914

Beam Stress Cont..
Beem IC Sedlon Axial Send-Y Bnd-Z Combinmd Sbear.Y Swer-Z

(P20 (PSO (p4 (psi) (p (P0
0.417 -0D30 1.642 -0.320 -1.991 -0.112 0.332
0.600 -0.030 -0.877 -0485 -1.372 -112 0.332
0.583 -0.030 -3.396 -0.610 -4.038 -0.112 0.332
0.87 -0.030 -5.915 -0.755 -a.70 .. 112 0.332
0.750 -0.030. -. 434 -0.900 -9.364 -0.112 M332
G.833 -030 -10.953 -1.045 -12.028 -0.112 0.2
0.917 -0.030 -13.472 -1.190 -14.692 -0.112 0.332
1.4Ml -0.030 -15.9W1 -1.335 -17.355 4112 0.332

5 0.000 51.390 473.737 -2.18E3 3.21E 3 110.120 -16.468
0.083 81.390 -84.037 .2.84E 3 2.95E 3 110.120 -18A58
0.187 61.390 -724.338 -1.88E 3 .68E 3 110.120 -18.458
0.250 6t.390 -599.38 -1.75E 3 2.41E 3 110.120 -16.458
0333 81.390 -474.998 -1.81E3 2.15E 3 -110.120 -18.458
0.417 61.390 -350.238 -147E 3 1.8E 3 110.120 -16458
0500 81.390 225.539 -1.33E 3 1.61E 3 110.120 .10-458
0.583 61.390 -100.839 -I.1E 3 1.S8E 3 110.120 -18455
0.597 61.390 21s61 1.04 3 1.13E 3 11120 -18458

0.750 81.390 14.561 -900.455 1.11E 3 110120 -18A58
0.833 81.390 273.280 -758.595 1.00E 3 110.120 -14658
0.917 81.390 307.960 -618.708 1.08E 3 11020 -16458

1.000 61.390 522.680 -474.81 1.06E 3 110.120 -18458
6 0.000 S68.713 -51 .82a -mii 3 12.9E 3 883.51 -7.6W8

0.083 964.590 -452.741 -10.3E 3 11.7E 3 SM3.8 -7.866

0167 962.468 -394.856 -0.13E 3 10.5E 3 83.861 -7.88

0.250 980.345 -336.572 -7.99E 3 929E 3 883.851 -7.86_
0.333 058.223 -27A88 -4.8E 3 8.0E 3 883.851 -7.686

A17 950.100 1 -220.404 -5.71E 3 6.09E 3 883.851 -7.656
-0.500 953.979 -12.320 .4.57E 3 5.689E 3 83.851 -7.566
0.583 951.655 -104.25 -33E 3 4.49E 3 883.881 -7.668
0.657 949.733 -46.151 -2.3E 3 3.29E 3 883851 -7.558
0.750 947.810 11.933 -1.18E 3 212E 3 083.851 -7.066
0.833 948488 70.017 -1&208 1.03E 3 083.851 -7.666
0.917 94385 128.102 1.12E 3 2.19E 3 883.851 -7.86e
1.000 941.243 16186 2.20E 3 3.39E 3 883.651 -7.666

7 0.000 1.02E 3 213.156 -11.2E 3 12.5E 3 920.571 4.572
0.083 1.06E 3 178.616 -10e 3 11.3 3 920.871 4-572
0.167 1.05E 3 143.877 -. 86E 3 10.1E 3 871 4.572
0.250 1.05E 3 109129 -7.M7E 3 8.83E 3 920.871 4.672
0.333 1.05E 3 74.600 -0.48E 3 7-61 3 920.871 4.572
0417 1.05E 3 3.961 -. 2SE 3 8.38E 3 920.871 4.572
0.500 i1.05E 3 5:322 -. 11E 3 5.1SE .3 920.871 4.72
0.583 1.04E 3 -29.317 -2.92E 3 3.99E 3 920.871 4.572
0.587 1.04E 3 -3.958 -1.73E 3 2.84E 3 920.871 4.572
0.750 1.04E 3 -96.595 -648.194 1.69E 3 920.871 4.872
0.633 1.04E 3 -133.234 638.348 1.81E 3 920.971 4.872
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. . eJab No Sha 4. Ray
ES S21864851 71

s- Iainnd to W*.u na aCasiAwb -

Ja QaeCrst Pad Bkdg -e

ey MHF "0-Feb-07 V' na
Washngton Closura ianftrd Crest Pad BdgAW.nI " 21-Mar-2047 09:14

Beam Stress Cont...
Beam tIC secm"a Ad.I WBen-Y Bnd-Z Cownib d Stwa-Y Smr-Z

(Po w4 410 4 (Poo (Poo
0.917 1.04E 3 -167873 1.82E 3 3.03E 3 20.871 4.57f
1.000 1.03E 3 -202.512 3.01E 3 4.25E 3 920,871 4.572
0.C00 56.921 -73M -7.09E S _ E 3 552.551 -11.43
0.083 566.798 -84&437 -. 88E 3 8.09E 3 652.551 -11.463
0.167 564.670 -ai.s -. 17E 3 7.29E 3 852.51 -11.463
0.250 662.583 -474.728 -5,45E 3 SAGE 3 552.551 -11AG3
0.333 580.431 -38774 -4.74E 3 532E 3 552.851 -11.A83
0.417 558.308 .301.020 -4.03E 3 4.69E 3 552.551 -11A03
0.500 50..188 -214.166 -3.32E 3 4.0E 3 552.551 -11.463
0.583 564,003 -127.312 -2.61E 3 32SE 3 552.551 -11A83
0.687 561.941 -40488 -189E 3 2.49E 3 562.551 -11.463
0.760 840.818 46.3H -1.18E 3 1.7E 3 562.551 -11.483
0.633 647.898 133.260 -470.879 1.15E 3 5551 -11AS3
0.917 545.13 220.105 241.282 1.01E 3 582.651 -41AS3
1.000 84.1451 308.95 953.243 lEE 3 58551 .11.463

9 0.000 64.691 -098.58 -2.28E 3 3.34E 3 i1.4 -1.911
0.083 84.6091 -870.-5A -2.13E 3 10E 3 115A46 . -16.911
0.187 64.891 -742434 -1.9E -3 279E 3 11488 -16.911
0.250 849i .014.33 -1.3E 3 2.51E 3 115A8 -16.911
0.333 64.69 -486173 -1.6E 3 2.23E 3 115MAB -18.911
0.417 491 -35.042 -1.83E 3 1.95E 3 115A8- -15.011
0.500 64.891 .229.11 1.38E 3 1.8E 3 11A568 -18.911
0.83 54.691 -101.780 -1.23E 3 1AE 3 i6.08 -16.911
0.867 84.691 28S1 -1.M 3 1.I8E 3 115AmO -18.911
0.750 64.091 154481 -936.719 1.16E 3 115A48 -16.911

0.833 84.601 282.612 -787.939 1.14E 3 115ASS -16.911
0.917 64.891 410743 -638.158 1.11E 3 116.468 -16.911

1.000 64291 538.874 -490 8 1.00E 115.468 -16.911
10 0.000 507.610 248W12 -541E 3 8.17E 3 442.352 5.228

G.OB3 5M387 aMs 4.84E 3 5.M6E 3 442.352 5.228
0.167 503.264 169.194 -4.27E 3 4.952 3 442.3=2 5228
0.250 501.142 129.66 -3.7E 3 4.3E 3 442.352 5m
0.333 499.020 ur7 -a1 3 .72E 3 442352 -28

*0.417 498.07 50.W7 -2.6E 3.11E 8 442.352 5.228
0.600 494.775 ISS7 -1.99E 3 2.5E 3 442.352 6.228
0.03 492652 -28.850 -142E 3 1.94E 3 442.352 5.220
0.67 490.30 -8-459 -52.75 1.41E 3 442.352 5.228
0.750 48"A07 -108.08* 282.785 879.280 442.352 5228
0133 486.284 .147.877 287.185 921.147 442.352 5228
0.7 454.162 -187.28 867.15 1.53E 3 442.3=2 5.228
i.000 48040 -228N0 1A3E 3 2.14E 3 442.352 5.228

11 0.000 507.510 . 248.412 -541E 3 .17E 3 442.352 .5.228
0.083 505.387 208103 -4.84E 3 8.81 3 442.352 5228
0.167 503.254 159.194 4.27E 3 4.95E 3 442.352 5.228
0.250 501.142 129185 -3.7E 3 4.33E 3 442.352 5.228
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WCH-195
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g n. nd b r218"-351 72

JS D" Crest Pad Bldg

BC MHF P d -FeP-A 7 21MV

alaWhshngton Clo ueHanford FMeCet Pad BIg AWWsi oN -21-MWr.2007 09'14

Beam Stress Cont.;.
Bee, iC Seetlon AxLW fnd-Y Bnd Combined Bhea-Y Shtar-Z

- - -("' Lfl..2E! Oleo
0.333 499.020 89.975 -3.13E 3 3.72E 3 442.32 5228
0.A17 418,57 50.367 -2.56E 8 3.11E 3 442.352 6228
0.500 484.775 10.758 -1.99E 3 2.5E 3 442.352 5.228
0.83 492.652 -28.50 -1A2E 3 1.94E 3 442.352 5.228

- 0.~67 490.a -6.450 452.755 1.41E 3 442.352 ~&220

0.760 48&407 -108.068 -282.785 879.260 442.352 5228
0.933 4W.284 -147.877 287185 921.147 44.352 5228
0.917 484.162 -187.28 857.158 1.63E 3 442.352 5228
1.000 482.040 -22.95 143E 3 2.14E 3 442.352 5.225

12 0.000 539.44 3A34 -5.75E 3 8ME 3 470.228 5.542

0.083 537228 221A41 -&18E 3 591E 3 470.226 5.542

0.167 534.971 1794 -4.5E 3 5.26E 3 470.220 K5,42

0.250 53271 137.54 -3.94E 3 4at! 3 47Dm 5.542
0.333 580.459 95&481 -=E33 3 3.98 3 470.226 534

0A17 528.203 53468 -2.72 3 3,31E 3 470.226 5542
0.500 525.947 11A75 412E 3 2.6E 3 470226 5.542
0.583 623.50 -30.518 -1.51E 3 07E 3 470226 5.542
0.687 521A34 -72.511 -40A45 1.SE 3 470.226 5.842
0.750 519.178 -114505 -300.561 f34.243 470.226 5.542
0.833 SM,92 A15.498 305.324 978.743 470.226 5.542
0.917 514.65 -195.91 911.20 I.S 3 470.2 542
1.000 512.409 .-240A84 1.52E 3 2.27E 3 470228 5.542

13 0.000 539.44 25&434 -5.75E 3 6.66E 3 470.220 8342
0.083 537.228 221.441 -5.1E 3 l.91E 3 470,226 8.542

0.167 534.971 179A48 454E 3 562E 3 470.226 5.542
0250 832.715 137.454 .94E 8 4.1E 3 470225 6.42
0.333 530459 954a81 -33E 3 .98E 3 470228 8.542
0A17 328.203 51468 -272E 3 .I1E 3 470226 5.542
0.500 M.947 11.475 44.12 3 ME 3 470.226 5.542

M83 523 4 0.515 -1.512E 3 2.07E 3 470.228 5.542
0,53 521.434 72-511 40&445 ISE3 47822 5.

0.780 519.178 -114.8W -7.61 93.2E 470.220 5.142
0.833 518.922 152.&48 -8.324 97743 470.2 5.42

0.817 514.85 -1984 21-.2 s 1.8zE 3 470.22 5.542
.000 6124.0 -240.484 1.52E 3 2.27E 3 47022 5.842

14 .0.00 944.711 238.26 -. 17 3 11.2E 3 822.173 5.089
003 942.488 199.88 .8.97r 3 IE3S M1- 3 5089

0.16?7 04266 181.141 -7.0lE 3 9.0IE 3 M2173 5.0W8
0.2W 9M8.042 122684 -8.85E 3 7.2$! 3 8173 5.089
0.333 9M9.8%0 84.027 -5.79! 3 6.81E 3 82217-3 US0

0.417 93"5S 45.470 473! 3 VI71 3 8=2.173 5.09
0.500 931-373 8.A13 .3.87! 3 4AS5123 922.173 5.082
0.683 29.150 -31.644 .2.61E 3 3.58E 3 822.173 5.089
0.887 926,2A -70.201 -1.55E 3 2.55E 3 822.173 8.089
0.760 924.703 -108.758 .-495431 '1.3E 3 822173 5.0e9
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flu.Fcud lWeavrn -Cann
Mine Crest Pad Bldg Rsf

ft MHF D0-Feb.-07 OMI W

.MeMfhnn Closre Harftrd am Cre Pad iDdg AW sid ""m 21-Mar-2007 09:14

Beam Stress Cant...
Beam DIC Sectin Axial Bend-Y Band-Z Combined sh-Y Sheer-2

Cr0 w* (PD w 030 (p
0.833 922.480 -147313 50.837 IAN 3 2.173 E0
0.917 0.267 -18872 1.82E 3 2.73E 3 822.173 5.0B9
.000 M M -22429 2.68 E 3 .63E 3 822.173 5.089

15 0.000 944.711 236.256 - 0E 3 11.2E 3 822.173 089
M0.03 942a88 139.98 -8.97E 3 10.1E 3 S2.173 5.089

0.167 940.2S5 161.141 -7.1E 3 MEE 3 822.173 .089
0.250 938.042 122.684 -4.05E 3 7.91E 3 822.173 .089
0.333 935,819 827 -5.79E 3 8.81E 3 822.173 3.069
0A17 933.596 4&470 4.73E 3 .71E 3 822.173 6.089
0500 931.373 8.913 -W67E 3 4.61E 3 822.173 5.089
0.6ws 29.150 -31.644 -2.B1E 3 3.-8E 3 822.173 506
0.657 92.926 -70.201 -1.5E 3 2.58 3 82.173 sam
0.750 924703 -105.758 -495.531 13E 3 822.173 6.002
0833 922A80 -147.315 53.837 1.83E 3 822.173 5.088
0.917 920.27 -185.872- 1.82E 3 2.73E 3 822.173 5.089
1000 918.034 -24A29 2.M8E 3 3.M3E 3 822.173 5089

16 0.000 oasis. -544 -11I.E 3 13E 3 887.882 &ON
0.083 187.068 -49488U -lS 3 113E 3. 887.952 8006
0.157 884.943 -408229 -8.19E 3 10.6E 3 97.852 A006
0.250 98221 -347.571 -B.0SE 3 .3SE 3 887A2 7.006
Q333 900.89 -28.914 .6.9E 3 8.15E 3 887.882 .8.09

-0.417 958.576 -22&.2M8 -5.76E 3 6.M5E 3 887.862 -8.008
a.ma 95SAS3 -16S.Ng ..4E 3 .74E 3 sa 4m
0.583 954.331 -104.941 -3A7E 3 4.53E 3 687.882 4.006
0-87 952.208 -44284 -2.33E 3 3.32E 3 887.862 4094
0.750 950.088 16.374 -1.18E 3 2.15E 3 - SVA62 -8.006
0.833. 947.983 77.(01 -40.218 1.07E 3 887.852 -. 005
0.917 943.541 137.08I 1.1E 3 2.19E 3 897.862 4000
1.000 943.716 198348 2.25 3 S39E 3 88.882 -8.005

17 0.000 172.222 -750.248 -7.0E 3 9.02E 3 557.900 119I6
0.083 570.099 -689.14 -. 97E 3 8.21E 3 557.900 .918
0.187 687.977 -579.879 426E 3 7AE 3 567.900 -1M18
0.250 568.864 -489.394 5.63E 3 O.5E 3 557.900 .11t1
0.333 593.732 -399.109 -4.81E 3 5.78E 3 557.900 -11.910
0417 561109 -308.824 -4.09E 3 495E 3 6".900 -11.916
0.00 59.487 -218.53 -3.38E 3 4.15E 3 557.900 -11218
0.683 557.384 -128.283 -2.5E 3 3.34E 3 57.900 11.91
0.067 558.242 -37.908 -1.94E 3 2.53E 3 557.900 .111
06750 80119 52.317 -1.22E 3 122E 3 557.900 -11.916
0.833 650.997 142.602 -00.023 1.19E 3 557.000 -11.91
0.9f7 43.874 W 8 28.232 1E 3 557.000 -11.916
1.066 546.752 323.172 937.68 1.81E 3 557.900 41M

27 1 0.000 479.350 .46.504 1.44E 3 1.97E 3 -443.752 _0.100
0.03 480.412 50.113 1.15E 3 1.BE 3 -443.752
0.167 481A73 51.622 85.17 1AE 3 443.752 08
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WCH-195
Rev. 0

_______2136-481 74

JM"" Crest Pad Mdg

BY MHF D*2bFeb0 ww
- i" Washingtlo Closure Hanford - Crest Pad Bld9 AW.el j'" 21-Mar-2007 09:14

Beam Stress Cont..
Boom LAC Section Axdal -Bnd-Y BfnEZ Combload Shwr-Y mhfar-Z

(Pao Quw o (eD (PsO (PSI) (W
0.250 482,534 53131 580.031 1.12E 3 -443.752 -0.38
0.333 483.596 54.640 294.144 532.370 -443.752 -0.388
0A17 484.857 6.149 8.257 849.053 -443.752 -. 398
0.500 485.718 5.558 -277.29 821.006 -443.752 0393
0.53 488179 59.187 -563.516 1.IIE 3 -443.762 4395
0M7 487.840 80376 -849A03 1AE 3 -443.752 -0.398

0.750 48902 62.185 -1.14 E 3 1.89E 3 443.752 -0.3w
0.833 489.963, 63.6 -1A2E 3 1.97 3. 443.752 -0.309
0.917 491.024 E2 1.71E 3 226E 3 -443752 4308
1.000 492.085 68.713 -1.I9E 3 2.6E 3 -443.752 7M398

2 0.000 554.413 .1.652 1.59E 3 2.15E 3 479.818 0.735
0.083 554A13 4A446 1.29E 3 1.84E 3 -479.816 0.735
0.187 554A13 -7.228 975.827 1.64E 3 -479.81e 0.735
0250 554.413 -10.011 68K807 1.23E 3 -479.816 0.736
0.333 534.413 -12.M4 3S7.696 924.893 -M.816 .73

0.417 554.413 -15.57 48.56 618.555 -479.816 0.735
0,500 554.413 -18.359 -20.565 833.327 479.816 0.735
0.583S 564.413 -142 -569,878 1.15E 3 .470.81i1 0135
0-i7 554.413 -M23.25 -478.798 IME 3 ~479i1i 0.75

0.750 654.413 -26,708 -1.19E 3 1.77E 3 -479.816 0.735
0.833 654413 -29491 -15E 3 208E 3 .479.819 0.735
0.917 54413 -32273 -1.81E 3 2.39E 3 479,816 0.736
1.000 584413 -36.068 -2.12E 3 2.E 3 -479.816 0.33

3 0.000 -0.103 -63 -1.272 -6.808 0.128 0.000
0.033 -0.103 -5.774 -1.190 -707 0.128 0.00
0.167 -0.103 -0,115 -1.107 -7.325 . 0.128 0.090
0.25 0 - 0.103 -- 45 -1.024 - --8 0.128 0.060
0.33 3 -0.103 ~A~79~ -0.942 .843 0.-2- -

1.417 -0.103 .7.1398 -0.859 -. 101 0.128 0.090
0.500 -0.103 -30 -0.7 4.80 0.128 0.090
0.83 -0.103 -.7.82 -. 0894 -. 819 0.128 0.090
0.657 .0.103 -8,183 0,11 .&6" 0-~28 0.090
0.760 -0.103 -4.504 -.0.528 -. 1 0.128 0.090
0.833 -0.103 .8346 -0.448 -7.39 0.126 0.090
0.917 0.103 -7.187 4383 -8,153 0.120 0.090
1.000. -0.103 -9.52S .0-281 -. 9212 0-126 0.090

4 0.000 -0.103 -8.432 -71.272 -6806 0.128 0.090
0.063 -0.103 -4.774 -1190 -7.057 0.128 04090
0.167 .0.103 A0115 -1.107 -7.325 0.128 090

0.50 -0.103 -. 45 -1.024 -78.64 0.128 0.090
0.333 .0.103 -8.78 -P.942 .7.43 0.128 0.090
0.417 .O0.13 -7.139 -.. 89 .9.101 0.128 0.0G

0.60D 40103 -7480 -M.776 -. 380 0.128 0.090
0533 .0.103 -7=2 -0.e&4 .8.M1 0A128 . 0.090
U.67 -0.103 1-163 , 4611 .6 .877 0128 an
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WCH-195
Rev. 0

2186-351 1 75

Jm t Pad Bldg e
1 W HF C"D-Frb-07 M Vw

W*V..hgW Ctoake Hmtfd ' Crest Pad BldAWN~std JFM 2 1-2-a09W14

Beam Stress Cont...
Boom ic Section Axial Bend-Y Bond-Z Combined SbeuY ShrZ

(Pat) poo (PSI) (PSI) (POO (p80
0.780 -0.103 -564 -0.52* -0.136 0.125 0.000
0.833 -0.103 -54 -0A46 -4395 0.123 0.090
0.917 -0.103 -0.187 -0.363 -0.053 0,126 0.09
1.000 4.103 -4.528 0.281 4.912 0.128 0.090

5 0.000 -7.343 309.410 463338 -93.098 112802 -22.547
0.053 -73.343 48&215 538.000 -1.09E 3 112.802 -22.47
0.167 -71343 571.11 l.81 -1.2E 3 112802 -22.847
0.250 -73.343 85.906 6581.354 -141E 3 112802 -22.847
0.333 -73.343 742.02 754.027 -1.57E 3 11.802 2.647
CA17 -73.343 828.398 82.700 -1.7 3 11802 -22.647
0.500 -73.343 914194 89.372 -1.89E 3 112.802 -22.847
0.583 -73.343 i990 972.045 -2.05E 3 11202 -22.47
0.87 -73.343 1.09E 3 1.042E 3 -212 3 1128 2 -22A47
0.760 -73.343 1.17E 3 1.12E 3 -2.36E 8 11802 -22.47
0.833 -73.343 1.2SE 3 1.199 3 -162r 3 112.802 2.847
0.917 -73.343 1.34E 3 1.29E 3 -2.55E 3 112.802 -22.847
1.000 -73.343 1.43E 3 1.34E 3 -2.84E 3 112802 -22.647

8 0.000 840.153 346.921 2ME 3 4.17E 3 -719.12 16.83
0.083 841215 410.890 2. 3 3.7E 3 -710012 -18.833
0.167 842276 474A59 2.E 3 37E 3 -715.012 -18.833
0,250 643.337 63X.228 1.19E 3 2.97E 3 -7191112 -15.833
0.333 844.39 001.997 1.13E 3 2.57E 3 -719.012 -18.633'
0.417 845AS O8.785 864.708 218E 3 -719.012 -16.833
0.500 S8Q.521 729.834 201A84 1.78 3 -719.012 -183
0.583 847.582 793.03 -281.739 1.9E 3 -719.012 -1.833
8.O67 848.843 857.072 -24.081 243E 3 -719.012 -18.833
0.750 849.704 920M1 -1.10E 3 2.9E 3 -719.2 -16.833
0.833 850.705 Betem -1.6 3 3A4E 3 -719.012 -18.833

0.917 . 851.827 15E 3 -. 11E 3 4.01E 3 -719.012 -18.833
1.000 682.8%8 1.11E 3 -2.88E 3 4.64E 3 -71.012 -18.833

7 0.000 . 1.03E 3 48.941 3.03E 3 4.11E 3 -923568 0.336
0.083 1.03E 3 4.688 244E 3 3.62E 3 423M 0.338
0.187 1.04E 3 44.304 1.84E 3 2.92 3 -923.88 0.336
0.250 1.04E 3 41120 1.25E 3 .33E 3 -92LSW 0=.338
0.333 1.04E 3 41.B48 851.830 1.73E S -923.88 0.338
0.417 1.04E 3 40.573 518.23 1.14E 3 -923.588 0.338
0.500 1.04E 3 38.290 -638.184 1.62E 3 -02388 0.33"
0.583 1.04E 3 3.MS -1.13E 3 2.21E 3 -923.888 0336
0.687 114E 3 36.751 -1.73E 3 2.81E 3 -922.568 0.335
0.750 1.04E 3 .35478 -132E 3 3.E 3 23.58 (.336
0.833 1.04E 3 $4204 -4.92E 3 4E 3 -2358 0.33_
0.917 1.05E 3 32.930 -3.51E 3 .59E 3 423Z8 0.328
1.000 1.05E 3 31.86 -4.11E 3 &12E 3 -923.58 0.338

~ 0.000 408.008 4*&023 1.86 3 27 3 .330.90 -M.045
0.083 407.069 35,328 1.89E 3 2.32 3 2-33050 ,-23.044
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WCH-195
Rev. 0

2180451 j776

8a.-* I-t bPac BOS a'dl
JobThS OrntPadBdg-

OW MHF t""O-Fe-07 M OWN

Oust WashIngton ClomueHanford R Crt Pad Bldg AW.std " 21-Mw-200709:14

Beam Stress Cont..
9*am LCt k I AxIal Bond-Y Bend-Z Combined fht -Y MhsaZ

(ps* (Poo (PSI) (Psi) (pS (pso
0.167 408.130 622.33 1A7E 3 2.51E 3 -330.950 -n.045
0.250 409.192 709.937 1.26E 3 2.38E 3 -330.950 -2&045
0.333 410.253 797.242 1.0E 3 2.28E 3 -330,050 -23,045
0.417 411.314 884.547 834.957 2.13E 3 -=ii.9i0 -21045
0.500 412.375 971.852 621.743 ZOIE 3 -338.950 -23.045
0.583 413A37 1.06E 3 408.529 1.88E 3 -330.950 -23.045
0..87 414.498 1.156E 3 195.315 -1.E 3 -330.950 -23.045
0.750 41&559 123E 3 -17.809 1.7E 3 -330.950 -23.045
0.833 41.620 E6 3 231.112 1.975 3 -330.950 -23.045
0.917 417.682 1A1E 3 .444.326 2.27E 3 -330.5 .2.45
1.000 418.743 1.5E 3 -657.540 2.57E 3 -330.950 -23.045

9 0.000 -74.823 412.452. 487.960 -975.236 116462 -22.068
0.083 -74.823 498.480 5-2.340 -1.14E 3 115.42 -22.M8
0.167 -74.823 55MA79 3.720 -1.3E 3 115A52 -22.U8

- 0.250 -74.23 673AN8 711.100 -1.48E 3 118.462 -22969
0.333 -74.823 780.08 7BA" -1.62E 3 115A2 -22.068
0.417 -74823 847.20 85SS -1.78E 3 118.452 -22358
0.00 -74-23 34.833 -3239 -I.4i 3 1IL462 -=968
- .583 -74.823 .02E 3 1.012 3 -2.1 3 115.42 -22.905
0.~ ? -74. 1.11E 3. 18 3 -2.27E 3 115.452 -22N61
0.750 -74.823 1.2E 3 1.18E 3 -2.43E 3 115.462 -22.980
0.33 -74.823 . 1.28E 3 1.23E 3 -2.SE 3 115A52 -22.980
0.917 -74.823 13E 3 1,31E 3 -2.75E 3 115A52 -22.58
1.000 -74.823 1ASE 3 1.38E 3 -. 91E 3 1164A2 -22.968

10 0.000 479.278 44.801 1.44E 3 1.06E 3 -443.662 -0.335
0.083 48039 46.071 1.15 3 1.88 3 -443.882 -0.3
0.187 491.401 47,341 8-5-142 1.30E 3 44M -0.335
0.250 482A2 4aA11 579.314 1.11E 3 -443.862 -0.335
0,333 483,523 49.882 293A85 820.890 -443US2 -0.338
0.417 484.585 51.152 786 543392 -443.802 -0.335
0.600 485.4 52.A22 -278.173 156.240 -443.M2 -0M.33
0.583 48.707 63.02 584.002 1.1E 3 -443.862 -035
0167 487.768 54.962 -849.830 1.39E 3 44382 -0.335
0.750 488.830 5&232 -1.14E 3 .8E 3 -4432 -0.335
0.833 489.881 57.503 -1.42E 3 1.97E 3 443M82 ~0,335
0~-17 490.962 5i.7 -1.71E 3 22iE a ~443802 -M335
1.000 4W-013 60.043 1.9 E 3 2.5 3 -44~82 -.335

11 0 47.278 4410 1.44E 3 1.96 3 -4436 :.335-
-- M 48.339 46-i71 1 .156 3 1.0E 3 -4432 -0.335_

. 0.187 481.401 47.341 86B.142 1.3E 3 -443M02 -0.335
0250 482.482 45811 578.314 1.11E 3 -443.W2 0335
0.333 483.523 49.882 29&45 826.890 -443.52 .0.335
0A17 484.585 51,152 7.658, 543.32 -443=2 -0.335
0.500 485.48 2.422 -278.173 816.240 -443.62 -0.335
0.583 486.707 53.692 -584.002 1.1E 3 -443M2 -0.335
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WCH-195
Rev. 0

A-~

"218.51 77

seaws emd to Y.iirsn 04 -a
J e1* Ctnt Pad Bldg e

Wy MHF 0'v2 Feb-07 " WW
Ce" Washknton Closre Hanor " Cist Pad Bldg AWAit " 21-Mar-2007 09:14

Beam Stress Cont...
Boam L/ Secdon Axial Bnd-Y Band.Z Coubined Shear-Y Shear-Z

060 n (PRO 0sO (P.o (PO
W07 487.78 54.982 -849.830 1.39E 3 -443.62 -0.35

0.750 488.830 58.232 .1.14E 3 1.88E 3 -443.662 -0.336
0.033 48901 57.613 .1.2E 3 1.97E 3 443M -0.335
0.917 490.A2 58.773 -1.71E 3 2.20E 3 -443.882 .335
1.000 492.013 0.043 -1.ME 3 2.E 3 -443.62 -0.335

12 0.000 500.477 47.83 1.M3E 3 2.08E 3 -471.19 -0.360
0.003 10.A0N 49.228 1.22E 3 1.78E 3 -471.19 -0.350
0.167 511.734 50.593 919.695 1.40E 3 -471.619 -0.360
0.250 S1262 51.98 815.85 1.18E 3 -471A19 -0.360
0.333 513C 3324 312.01 87 .329 -471.A19 -0.560
0,417 515.118 54.689 8.176 577.083 -471.619 -0.360
0.500 510.246 55.054 -29583 857.9854 -471.819 -0.380
0.583 517.374 57.420 -5504 1.17E 3 -471.619 -0.360
0.067 518.502 58.788 -403.343 1AE.3 -471.G18 -300
0.750 519.630 80,150 -1.21E 3 1.79E 3 471.619 -M30
0.833 520.758 6415 -1.51E 3 2.09E 3 -471.819 -030
0.917 21.87 82.881 -1.81E 3 2ME 3 -471.619 -0,3I0
1.00 M.015 84.2 -2.12E 3 271E 3 -471.619 -0.300

13 .000 509.477 4783 1.8E 3 2.08E 3 471419 -0360

0.083 510.805 49.228 122E 3 1.78E 3 471.819 -0.360
0167 511734 50.50 911985 1.4E 3 1471.619 A360
0250 512.882 51.5 816.855 1.18E 3 471.419 -0.380
0.333 513.M0 53.324 312.018 870.329 .47181i -0.380
0.417 - 515.118 54.089 8.176 577.943 471.819 -0.360
0.500 518.248 18.054 -29103 867.64 471.619 -0.360
0.583 517.374 87A20 -s3.501 1.17E 2 471.819 .0.3 0
0487 518.502 58.785 403.343 1AE 3 471.819 -0.380
0.710 519.30 I0.150 -I2E 3 1.79E 3 -471.810 -0.360
0.833 520.758 61316 .1.61E 3 Z03 .471.019 -0.3=0
0.017 21.887 62.881 -1.81E 3 2E 3 -471819 -0.360
1.00 Sfl.015 64.248 -2.12E 3 2.71E 3 -471.819 -0.360

14 0.000 917327 48.09 2.7E 3 &M17E 3 -824.80 0.151
0.083 91.030 4.123 217E 3 313E 3 -824.80 0.161
0.167 920.050 45437 1.64E 3 2.IE 3 -824.580 0.181
0.250 921162 44.732 1.11! 3 2.07E 3 -824.580 0.181
0.333 922273 44.018 57.857 1.WE 3 824.580 0.181
0.417 9.385 43380 44.022 1.01E 3 ..94.580 0.181
0.800 824A96 42.A95 -48.613 1.45E 3 -824.580 0.181
0.53 925.08 42009 -. E 3 E 3 -824.580 0.181
0.87 926.720 41.323 -1.585E 3 2.525 3 -824.580 OA81
0.750 927.831 40.637 -208E 3 3.E 3 -424.880 0.16
0.833 928.943 39.952 -241fE 3 388E 3 -424.580 0.181
0.917 930.054 30.268 -3.14 3 4.11E 3 -24.580 0.181
1.000 931.180 38.680 -3.7E 3 4.64 3 -24.50 0181

15 0.000 917.827 40.809 2.7E 3 3.87E 3 -824.580 0.151
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WCH-195
Rev. 0

2186-351 7e

seswat iw -raConuan

MMTh Cs Pad ld 
81 MHF '"0-Feb-07 O"dm

vaIt WshItn rCosre Hsnfrd F' CrntPad tdgAW.std ' 21-Mar-2007.0tt4

Beam Stress Cont...
germ C 8ection Adal Bond-Y Bond-Z Combined Sh aa-Y Shear-Z

(ps (030 (Ps (p0 (pS4 (pSO
0.N3 918.638 46.123 217E 3 3 3 -824.580 0.181
0.167 920.050- 45.437 1.64E 3 2.@E 3 -424.580 0.161
0.250 021.162 44.762 1.11E 3 2.07 3 -824.580 0.11
0.333 922.273 44.05 671857 1.64E 3 .824.580 0.181
0.417 92&385 43.380 4422 1.01E 3 424.580 0.181
0.500 924.498 42.95 48&613 1.A5E 3 -824-680 0.181
0.583 925.808 42.009 -1.02E 3 1.99E 3 -a24.580 0.181
0.? 26.720 41.323 -1.5E 3 2.52E 3 -824.580 0.181
0.750 027.831 40A37 -2.08E 3 3.05E 3 .824.580 0.181
0.838 928.943 39.52 -2.61E 3 3.58E 3 -424.580 0.181
0.917 930.054 39.26 4314E 3 4.11E 3 -82480 0.161
1.000 931.1 38580 -3.67E 3 4.84E 3 -824.580 0.181

O 0.000 83.042 358.686 3E 3 4.2E 3 .717.025 -17.074
0.083 840.104 421.376 2.54E 3 3.8E 3 -717.025 -17.074
(1167 841.185 48.000 .2.08E 3 3.4E 3 -717.025 -17.074
0.2M 842220 580.743 1.61E 3 1.iE 3 -717.025 -17.074
0.333 843.287 &15.425 1.15E 3 2.61E 3 -717.025 17.074
0.417 844.349 880,07 680.571 2.21E 3 -717.026 -17.074
0.500 846.410 744.789 227.634 1.82E 3 -717.025 -17.074
0.83 84.471 .471 234.30 t8E 3 .717.025 -17.074
0.687 847.533 874.153 -90.250 2.42E 3 -717.025 -17.074
0.750 844.94 938835 -1.16E 3 295E 3 -717,025 -17.074
0.833 849.55 1E 3 -1.82E 3 3.47E 3 -717.D26 -17.074
0.917 850.716 1.07E 3 .2.0E 3 4E 3 -717.025 -17.074

} 1.000 851.777 i.13E 3 -2,54E 3 4.63E 3 -717.025 -17.074
17. 0.000 404.527 481.056 1.93E 3 2.79E 3 -328.300 -23.37

J0.83 405.688 49.679 1.71E 3 2.67E 3 -328.300 -2367
0.187 408.850 838.101 1.5E 3 2.55E 3 -328.3W -23.367
0.250 407.711 720.824 1.29E 3 243E 3 -28300 -23.87
0.333 408.772 815.148 1.08E 3 2.3E 3 -328.300 -23-307

A17 409.833 90.889 88811 2.18E 3 -328.300 -23.367
0.500 410.895 992.192 056.610 2.06E 3 -328.300 -23.367
0.503 411.958 1.08E 3 445103 1.94E 3 -328.300 -23.367
0.67 413.017 l417E 3 233.597 1.82 3 421.300 .23.367
0.750 414.078 1.26E 3 22.090 1.89E 3 -328.300 -23.387
0.833 415.140 1.35E 3 -189.417 1.95E 3 -328.300 -23.357
0.917 416.201 1A3E 3 .400,923 2.25E 3 -3280 3.37
1.000 417.282 . 1.82E 3 -012.430 2.55E 3 -328.300 -23.07

28 ~ 1 0.000 89.930 -8.50 -3.08E 3 3.6E 3 -197.680 0.540
0.083 890.0991 -88A94 -3.21E 3 3.99E 3 -197M0 0.540
0.167 892.052 -90.738 -3.33E 3 4.12E 3 .197.880 0240
0.250 S9M.114 .92.782 -3.48E 3 4,25E 3 -197.80 0.640
0.333 94.175 -94.8 -3.69E 3 4.3E 3 -197.80 0.540
0.417 895.23 -98.470 -3.72E 3 - 4.61E 3 -197.680 0540
0.500 6.297 -96.914 -3.84E 3 4.64E 3 .197.660 0.540
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2186-351 79

8n'al. .oiiwtetr to. Comdjha

Jnch CrestPad Bldg P1

B1 HF 204eb-07 W

0" WashngtonCokatanflt " Creel Pad BIdgAW.fld 1 21-MA-2007 09:14

Beam Stress Cont...
BaM JC Section AI"al Bnd-Y Bend-Z Combined she-Y Sha-Z

(P') (ps) (ps (PSQ (P. (p)
0.583 697.358 -100.969 -3.97E 3 4.77E 3 -197MG 0.540
0S97 598A20 -103.003 41E 3 4.9E 3 -197A0W 0.540
0.75D 899A41 -105.047 -4.22E 3 5.03E 3 -197M 0.540
0.83$ 700,542 -107*1 -4.35E 3 8.18E 3 -197180 0.540
0.17 701.03 -109.135 -4AGE 3 5.2E 3 197.60 0.540
1.000 702.88 -11.179 -4.61E 3 542E 3 -197.680 0.540
G0.00 775.352 -0.42 -3.27E 3 4.5E 3 -209.614 0.370
0.083 775.352 -2044 -. 41E 3 4.1E 3 -209.514 01370
0.167 775.352 -W.448 454E 3 4.32E 3 -209114 0U70
0250 775.352 A4.848 A68E 3 4AE 3 -20914 0.370
0.333 775.352 -6.249 -3.81E 3: .59E 3 -20.814 0.7
0.417 775.362 -7.851 -95E 3 4.73E 3 .200.614 0.370
0.500 775.352 -0.053 4.08E 3 4.87E 3 -200.014 0.370
0.583 775.352 -10.455 -4.=E 3 5E 3 -209.814 0.370
0.87 77.352 -11.857 -4.35E 3 5.14E 3 -20W814 0.370
0.750 776.352 -1M259 -4A9E 3 6.27E 3 - -209.614 0.370
0.833 776.32 -14.881 462E 3 £A1E 3 -209214 0,370
0.917 77.3852 -15.083 -4.78E 3 .55E 3 .200.614 0.370
1.000 775.32 .-17.45 4.89E 3 ME 3 -209.614 0.370

3 0.000 29.135 - 48 0.000 38.063 0.004 -0ma5
0.083 29.135 . 4.713 0.082 33.910 0.004 -.58
0.187 29.135 -2.557 0.055 31.706 0.004 -0.586
0.250 29.135 -0-422 0068 29825 0.04 -O8
0.333 29.135 1.724 0,070 30.29 0.004 .58m
0,417 29.135 3.89 0.073 33177 0.004 -0.508
0.aw 2.135 .015 0.076 36.225 0.004 -0.580
0.583 29.135 8.80 0.078 37.373 0.004 -0.564
0.87 - 29.135 10.306 0.061 3.522 0.004 -5
0.76 29.135 12A51 0.084 41.870 0.004 -. 86
0.833 29.135 14.597 0.08 43.818 0.004 -0.585
0.917 29.135 16.142 . 0.03 45.88 0.04 -0.5A

1.000 29.135 14.8e8 0.092 44.114 0.4 -0188
0.000 29.135 -S.858 0.00 36.053 0.004 -0.596
0.Q3 29.135 -4.713 0.02 31910 0.4 .0.586
0.187 2.1i35 -2.587 0.055 31.7168 0.004 -0.58
0.250 29.135 -0A22 0.08 29.25 0.004 -068
0,333 29.135 1.724 0.70 30.w2 0.004 -0.88
0.417 29.135 329 0.073 33.077 0.004 .0184
GA 29.135 &01S 0.078 38126 0.004 . .266
0.583 29.136 8.160 0.078 37.373 0.004 -0.588
0.67 29.136 10.300 0.051 39.522 0.004 458"
0.750 29.135 12A61 .0.264 41.070 0.004 -016
0.833 29.135 14.97 0.086 43.818 0.004 -0.56
0.917 29.135 1L742 0.089 45.968 0.004 -0.6
1.000 29.135 18.888 0.002 48.114 0.004 -0.58
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WCH-195
Rev. 0

M i Crest Pad Bldg Ad

aMHF DA2.-Fb.07 MN

V6sington ClosureIHanford en Pd BdAWs " 21 -MA-2007 09:14

Beam Stress Cont...
B0om IC Setion Axial Bnd-Y BRnd-Z Combined ShoS-Y ShOur-Z

-11 - (O (nBO 6:4 (4
a 0.000 -18545 -iGE 3 7.66E 3 -9.83E 3 12.783 -85.272

0,083 -54065 -1.67E 3 7,67E 3 -9.52E 3 12783 -83.272
0,167 -1645 -34E 3 7.87E 3 -9.2E 8 12.783 -85.272
0.250 -188465 402E 3 7.68E 3 489E 3 12.783 -52172
0.333- -185A85 -68&220 7.OM 3 -. 57E 3 12.783 .85172

0.417 -185A65 -375.170 7.7E 3 -. 20E 3 12.783 45.272
0.500 -18&465 -62.133 7.71E 3 -7.94E 3 12783 -8M.272
0583 .18&485 270.911 7.72E 3 .8.17E 3 12783 -85.272
0.867 -185.466 689855 7.72E 3 -6.8E 3 12.783 -W42
0.750 -185.465 91998 7.73E 3 -&83E 3 12.783 -5.272
0.833 -15&465 1.24E 3 7.74E 3 -9.17E 3 12.73 -85272
0.917 -185483 1.68E 3 7.75E3 -3.E 3 12783 45.272
1.000 -18.45 1.89E 3 7,78E 3 -9.83E 3 M783 -M.272

a 0.000 1.13E 3 -1.58E 3 211.394 2.92E 3 -345.283 -63.137
0.083 1.13E 3 -1.34E 3 -11.064 2.40E 3 -348.283 -63.137
0.187 1.13r 3 -1.1E 3 -233.502 2.47E 3 -34.253 -43.137
0.250 1.14E 3 -82.388 -455.50 2.45E 3 -. 283 -03.137
0.333 1.14F 3 -. 2379 -078.398 2A4E 3 -345283 -03.137
0.417 i.14E 3 -3M3,91 -900M48 2.42E 3 -345283 -0.137
0" 1.14E 3 -144.804 -1.12E 3 2A1E 3 -345.283 -8.137
0.583 1.14E 3 94.383 -1.35E 3 2.68E 3 -345.283 -6137
0.067 1.14E 3 .33.571 -1,57E 3 3.04E 3 -4283 -83.137
0.750 1.14E. 3 572.758 -1.79E 3 3.51E 3 -348283 -43.137
0.833 1.14E 3 811.145 -2.01E 3 3.97E 3 -34.283 -83.137
0.917 1.14E 3 1,05E 3 -2.24E 3 4.43E 3 -345283 -63.137
1.000 1.1SE 3 1.29E 3 -24E 3 4.89E 3 -34,283 -63.137

7 0.000 17E 3 -87.292 -0.35E 3 7.9E2 -407.274 0.910
0.083 1.472 3 -90738 -.861E 3 8L17E 3 -407274 0.910
0.16? 17E 3 -94.184 -6.87E 3 E44E 3 -407274 0.910
0.250 1.47E 3 -97.30 -7.14E 3 8.7E 3 -407.274 0.910
0.333 1.47E 3 -101.078 -7.4E 3 8.97E 3 -407274 5.10
0A1 1.47E 3 -104.522 -7.86E 3 924E 3 -407274 0.910
0,500 1A7E 3 -107.38 -7.92E 3 a.15 3 -407274 0.910
0.583 147E 3 -111.414 -8.192 3 9.77E 3 -407.274 0.10
0.867 1A7E 3 -114.860 -8.45E 3 10E 3 -407.274 0.010
0.750 1A7E 3 -11,305 -8.71E 3 10.3E 3 407.274 0.910
0.833 1.48E 3 -121.782 497E 3 10.82 3 -407274 0.910
0.017 1.48E 3 -125.198 -9.24E 3 10.8E 3 -407274 0.910
1.000 148E 3 -128.644 -9.5E 3 11.1153 -407.274 .910

8 0.00 504.465 -2.08E 3 4.88E 3 7.16E 3 -11.77 -4.732
0.063 505.526 -1,75E 3 4482 3 6.72E 3 -184.877 -84732
0.167 58SM7 -1.44E 3 4.34 3 5I28E 3 -184.877 -84.732
0.250 507.849 -1.11E 3 4.22E 3 6.84E 3 -184.877 -84.732
0.333 58.710 -793.047 4.1E 3 5A4 3 -184.877 -84.732
DA17 509.771 -472.047 3,98E 3 4.97E 3 -184.877 -84.732
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WCH-195
Rev. 0

. a.. wIob sheUtm fla

2186-351 81

S.w..--. .bVswr . cmna..-

J-- Cnst Pad B1df
' MHF 0lFb-07 MW .

h Wshbngton Class Hanfor'd - CreOt Pad EIdg AWsTd "-" 21-Mar2007 09:14

Beam Stress Cont..
Beam I C Secton Axdal Bald-Y B - Combined Shut-Y Shear-Z

S (p ( RO (p89 (p9 (O CPO
0.500 510.832 -151.047 3.8E 3 4.63E 3 -18477 -84732
0.583 11.804 169.902 3.78E a 443E 3 -184.77 .4732

9.887 SitMI 490.52 32E 3 483E 3 -1S4.77 K732
0.750 514.01e 611.92 3.61E 3 4M3E 3 -184.077 -84.732
0.833 -15.077 1.13E 3 1.39E 3 5.04E 3 -184.677 -84.732
0.917 516.130 1.AE 3 3.27E 3 .24E 3 -184.77 -84.732
1.000 617.200 1.77E 3 3.1E 3 44E 3 4184.877 -84.732

9 0.000 -194.621 -2.05E 4 577E 3 -4015a 171.907 -87.675
0.083 -1"4521 -1.71E 3 5.88E 3 -7.79E 3 171.007 47,575
0.167 -194.621 -1.38E 3 5.99E 3 -7.57E 3 171.07 47.575
-. 5 -194M1 .06E 3 .1E 3 -7.35E 3 171.907 -87.575
0.333 -194.521 -718.235 6.21E 3 -7.12E 3 171.007 -87,575
~ 417 -194.521 3664 E32 3 -. 0E 3 ~1I110 -7
0.60 -194.121 -893 6.43E 3 -6.458E 3 171,07 7.675
0883 194.621 :77.078 6.64E 3 -7.026 3 171.007 -7.576
0.687 -194.521 608.849 M.SE 3 -7.46E 3 171.907 -17.75
0.750 -194.21 940.20 .77E 3 -7.9E 3 171.007 -87.675
0.833 -194.521 1.27E 3 8.8ME 3 434E 3 171.007 -7.75
0.917 -194.21 1.E3 6.99E3 479E3 171.207 .87.675

1.OD -194.521 . 1.04E 3 7IE 3 -.O2E 3 17107 -87.575
10 0.000 710.324 41.451 -3.08E 3 38E 3 -197.57 0.143

0.083 711.3ff -91.993 E21E 3 4.01E 3 -197.857 0.143
0.167 712A47 -92.630 433E 3 414E 3 -197.857 0.143
0.250 713- -3.078 -3.45E 3 4.27E 3 -197.657 __043

0.3M 714.56W 9320 ,46E 3 4AE 3 -107.657 0.143
0.417 718.631 -9"102 472E 3 4.53! 3 497.657 0.14
0.500 718N -94.704 -846 3 4.65E 3 -197157 0.143
0.583 717.753 -96.247 -3.97E 3 4.78E 3 -19757 0.143
0.067 71&,814 -6.769 -4.1E 3 4.01E 3 -197*87 0.143
0.750 719.876 -98.331 4.22E 3 8,04E 3 -197157 0.143
0.833 720.937 -08.573 -435E3 5.17E 3 -197*67 0.143
0.17 72.8 -97.415 -4.48E 3 8.A 3 -197A5 0.143
1.000 723.059 -9757 -4.51E 3 543 3 -197M7 0.143

11 0.000 710.324 -91461 40BE 3 3.88E 3 -107.87 0.143
0.083 711.M8 -91.93 421E 3. 4.01E31 -19757 0.143.
0.157 712.447 -9238 4.33E 3 4.14E 3 -197.M57 0.143
0.250 713.508 -93.078 -346E 3 427E 3 -197.667 0.143
0.333 714.59 -93.20 -350E 3 -. 4AE 3 -107.657 0.143
GA17 715131 -94.182 -3.72E 3 4.53E 3 -197.557 0.143
0.00 71 2 -94.704 -3.84E 3 402E 3 -197.657 0.143
0.683 717.753 -5247 -3.97E 3 4.78E3 -197457 M143
0,887 718.814 -5.89 -4.IE 3 4.91E 3 -197W57 0.143
0.750 710.87 -96.331 -4.22E 3 5.04E 3 97AW 0143
0.833 720.837 -98,873 -4.36E 3 5.17E 3 -197157 0.143
0.917 721.198 -97.415 -4.48E 3 5.3E 3 -197.867 0.143
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WCH-195
Rev. 0

2186-351 82

mh lrcrestad dg-

my MHF 2)-Fas.07 Owd

C". Wua*1htonaC H-lanord * Crest Pad B*g AW.Sd " 21-Mar-2007 00:14

Beam Stress Cont.
Boom UC Section Axial Bend-Y Bend-Z Combinad Shear-Y Shear-Z

(pso (pi (PQO 4AO (p0 (p4
1.000 723.052 -97.957 -4.61E 3 543E 3 -197.557 0.143

12 0.000 753.790 -96.910 -3.27E 3 4.12E 3 -210.109 0.177
0.083 754.918 .97.581 -3.41E 3 4.26E 3 -210.109 0.177
0.167 758.048 .8252 -3.54E 3 4,4E 3 -210.109 0.177
0.250 757.174 -9.923 -3.68E 3 4.54E 3 -210.109 0.177
0.333 758.302 4.594 3-381E 3 487E 3 -210.109 0.177
017 75.430 -100.215 49E 3 - 4.81E 3 -2101109 0.177
000 70.558 -100.93 -40BE 3 4.05E 3 -210.109 0,177
0.583 781.687 -101.607 422E 3 5.08E 3 -210.109 0.177
0.587 782.815 -102.278 -4.38E 3 5.22E 3 -210.109 0.177
0.750 763.943 -102.949 -4A9E 3 .5.38E 3 -210.109. 0.177
0.833 705.071 A0,.820 4,63E 3 5.5E 3 -210,109 0.177
0.917 715.199 -104.291 -4.76E 3 53E.3 -210.109 0.177
1.000 757.327 -104-992 -4.9E &TI7 3 . 210.100 077

13 0.000 753.790 .9.910 -3.27E 3 4.12E 3 .210.109 0.177
0.083 754.918 07,81 -3AE 3 4.26E 3 .210.109 0.177
0.167 756.046 -9W.252 -54E 3 4AE 3 -210.109 0.m
0.250 757.174 -96.923 I3,8E 3 4.54E 3 -210.109 0.177
0.333 758.302 99.594 -3.81E 3 4.67E 3 -210.109 0.17
0.417 759.430 -100.25 -3.95E 3 4,81E 3 -210.109 0.177
0.00 760.558 -10.938 -408E 3 4.95E 3 -210.109 0.177
0.583 761.67 -101107 .4.22E 3 5.AE 3 -210,109 .177
0.687 762.815 -102.278 -4.30E 3 5.22E 3 -210A09 0.177
0.7150 73.943 102.949 -449E 3 5.3E 3 -210.109 0.177
0.833 786.071 -103.620 -4.63E 3 551E 3 -210.109 0.177
0.917 766.109 .104.291 4.76E 3 &83E 3 -210,109 77
1.000 787.327 -104M82 -4.9E 5.77E 3 -210.109 0.177

14 0.000 1 3 -94.830 -5.lE 3 7.09E 3 -384.237 0.545
0.083 1.32E 3 -96105 491E 3 7.33E 3 -364.237 0.545
0.187 1.32E a -03.971 -0.1E3 - 7.57E -304.237 0.545
0.250 1.32E 3 -101.037 438E 3 7.81E 3 -354237 0.545
0.333 1.32E 3 -103.103 462E 3 8.04E 3 -364.237 0.545
0.417 1.33E 3 -105.109 -8.65E 3 8.28E 3 -30437 0.545
0.600 1.33E 3 -107.235 -7.AE ; 8.52E 3 -34.237 0.545
0.583 1.33E.3 -109.301 -7.32E 3 8.76E 3 -3W4.237 0.545
0.867 1.33E 3 -111.357 -7.5E 3 8GE 3 -364.237 0.545
0.750 1.33E 3 -113433 -7.79E 3 .2E 3 -364.237 0.545-
0.833 1.33E 3 -115499 -8.02E 3 9.47E 3 -364237 0.545
0,917 1.33E 3 -117.505 4,25E 3 9.71E 3 -34.237 0.545
10M 1.33E 3 -11031 -8A9E 3 9.95E 3 -364237 0.55

15 0.000 1.32E 3 -94.839 -5.68E 3 7.09E 3 -34.237 0.545
0.083 1.32E 3 .96.906 -. 91E 3' 7.33E 2 -304.237 0.345
0.157 1.32E 3 -98.971 -. 15E 3 7.57E 3 -384.237 0.45
0250 . 1.32E 3 -101.037 -4.38E 3 7.81E 3 -384.237 0.545
| 0.33 1.32E 3 -103,103 -4.02E 3 8.04E 3 3437 0.545
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WCH-195
Rev. 0

-Sf 2186-351 83

Ses Ise .v -. .raisen

JoIS Cmest Pad BSdg Rd

ey MHF '!wrel 7 o .wN
MM Wainton COeWC e Hnkd M Cret Pad Bfdg AW.sId '" 2I-r-2007 09:14

Beam Stress Cont..
Beam UC Scon Axial Bftnd-Y Send-Z Combined Ilh.trY Shear-Z

(pWO (Pse (psi) (ps) (pSe (pSO
0.417 1.33E 3 -105.109 -486E 3 8.2 E 3 -364.237 0.545
0.500 1.33E 3 -107.235 -7.09E 3 SE 3 484.237 0.545
0.583 1.33E 3 -109.301 -7.32E 3 8.7E 3 -354.237 0.645
_ .__7 1.33E 3 -111.387 -7.5E 3 8.90E 3 -364.237 0.545
0.750 1.33E 3 -111433 -7.79E 3 923E 3 -384.237 0.
0,833 1.33E 3 -11&499 -022 3 9W7E 3 -354.237 0.545
OL917 1.33E 3 -117.5WS -8.28E 3 9.71E 3 -364.237 0.845
.WO 1,33E 3 .110.931 -A49E 3 9.5E 3 -34.237 0.5

Is awo0 1.13E 3 -12E 3 -1.21E 3 305E 3 -22940 -84.84
0.063 1.13E 3 -1..8 3 1-t 3 623 .226.940 -8424
0.167 1.13E 3 -1.13E 3 --AE 3 3.75 3 -225M.40 -64.84
0.250 1.13E 3 -883.922 -1.04E 3 3.05E 3 -225.940 -64.864
04333 1.13E 3 -38.190 -1.79E 3 .SE 3 -225.90 -64.884
0.417 1.13E 3 -342A87 -1.93E 3 3.46E 3 .225.940 -44.864
0.500 1.13E 3 -148.724 -2.08! 3 3.365E 3 -225.40 -84.84
0.583 1.33E 3 99.008 -222E 3 3AE 3 -225.940 -84.84
0M87 1.13E 3 344.741 -2.37E 3 3.85E 3 -225.940 -64.884
0.750 1.14E 3 6M0474 -2.5E 3 4.24 3 -225.940 44.884
0.833 1.14E 3 836.207 -1M6E 3 4A2E 3 225.840 44.8654
0.917 I.14E 3 1.8E 3 -281E 3 .03E 3 -225.940 -44.84
1.000 1.14E 3 1.33 3 -. E 3 42E 3 -225.940 -4.864

17 0.W00 406.400 -13E 3 2.69E 3 6.32E 3 -2.752 -87.03
0053 49470 -l.E 3 2.67E 3 4.7E 3 -26.752 .87.038
0.187 407.31 -1.47E 3 2.OE 3 4.63E 3 -25.752 -97.030
0.250 498593 -1.14E 3 2.8 3 4.28E 3 -2.732 .87.038
0.333 49.541 -811081 22E 3 3.94E 3 . -25.752 -87.038
0417 600716 -483.334 2.61E 3 3OE 3 -. 72 -7.036
0.500 501.776 -153108 I2E 3 3.25E 3 -25.752 -87.03.
O.M- t a.837 176.i01 2.67E 3 325E 3 -25.762 -87.D36
0.887 501U0 808.848 M.5E 3 3.57E 3 -25.752 -87.030
0.750 504.950 836.573 2.54E 3 3.88E 3 -25.752 -87.036
0.833 SEt 1.17E 3 2.2E 3 4.2E 3 -25.752 -7.036
0.17 507.083 I.E a 2.51E 3 4.51E 3 -25.752 -87.035
imo W&.144 12E 3 2.49E 3 4.82E 3 -25.752 -a7in

30 1 0.0 310.729 38.146 M6.232 121E 3 -29.O20 0.541
0.03 312.82 32.061 518.828 8M1730 -288.620 0.541
0.157 314.974 21.984 171.423 514.351 -6.820 0541
0.250 317.097 2.657 -175.81 51934 .-2609.620 0.541
0333 319.218 19.750 423.385 482.384 -269,620 0.541
0A17 321.342 15.882 .870.790 1.21E 3 .269.620 0.441
06 32344 11.065 -1.22E 3 . 152 3 -288.020 0,541

0.583 325.587 -7S -1WE 3 1.0E 3 -280.820 . 0141
0.67 327.708 3.371 -1IlE 3 2.24E a -2.620 . 0.54f
0.750 329.832 4725 -2.2E a 2.2 3 M
0.33 331.054 -4.824 -2.81 3 2.04E 3 -26920 0.541

PtDe sz2a21w1a22 STAAD.Pro for WIndows Reiman 2008
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2186-351 84

U OrestPadRidg -

BTMHF - A0-Feb-07 ww

-- Washingtor Closr Hanfod " Crest Pad Bldg AW.std o 21-Mr-2007 09.14

Beam Stress Cont...
Seam UC Section Axial Band-Y Band-Z Combined Shear-Y Shemr-Z

0.917 334.077 A921 2.9BE 3 3.3E 3 -269.520 0.541
1.000 M3A1N -1&018 .3E 3 ME8 3 -288.520 0.541

2 0.000 372A91 -7.59 I.0E 3 1.3E 3 -00.785 -0.34%
0.083 372491 .4.977 818.075 5542 -300.785 -0.346
0.167 372A91 -2.359 230.14* 6.383 -300.785 -0.346
0.250 372A91 0250 .157.047 -29.798 -300.785 -0546
0.333 372A91 2.878 -544.609 919.977 300.785 -0.348
0.417 372.491 5.496 -932170 1.31E 3 -300.785 -0.346
0.500 372.491 8114 -1.32E 3 1.7E 3 -300.785 -0.348
0.583 372.491 10.732 -1.71E 3 2.09E 3 -300.785 -0.346
0.687 372A91 13,350 -2.09E 3 2.48E 3 .300.785 -0.346
0.750 372491 15.958 -248E 3 2.87E 3 300.785 -0.346
0.833 372A91 | U18.D -2.87E 3 3.20E 3 -300.785 -0.346
0.917 372A91 21.204 -32E 3 3.6E 3 00.785. 4344
1.000 372.491 23.822 -3.65E 3 4.04E 3 -300.7M5 4.346

3 0.000 28.711 14.186 -0.029 42.025 -0.004 0.321
0.083 28.711 11.751 -0.034 40.47 -0.004 0.321
0.157 28.711 9.319 -0.039 28.067 -0.004 0.321
0250 28.711 -2.81 -0.044 3 7.837 -0.004 0.321
0.=37 28.711 4.447 0.049 33.207 -0.004 0.321
0.17 28.711 2.012 .04 37M -0.004 0.321
0.00 26.711 40.423 -4058 21193 -0.04 0.321
0.83 28.711 -258 -0.083 41.331 -0.004 0.321
0.07 28.711 -5.3 -0.088 3.4072 -0.004 0.321
0.750 28.711 -7.727 -0.073 32.512 -0.004 0.321
0.533 28.711 -10,1.2 -0.078 38.952 -0.004 0.321
0.917 28.711 -1597 -0.083 413011 .0.004 Q.321
1.000 28.711 -15.=01 -0.0W8 4.831 -004 0.321
0.000 28.711 14A47 -0.029 42.27 -004 0.321
0.283 28.711 11.51 -0.034 40.497 -0.004 0.321
0.167 28.711 9.3162 -40. 3.087 -0.004 0.321
0.250 25.714 - .801 -0.04 3-5.37 -0.004 0.321
0.333 28.711 4,47 40.049 33.207 40B4 0.321
0.417 2.711 2.012 -0.054 30.77 -O"4 0.321
0.500 20.711 -0423 .0.058 29.193 -0.004 0-321
0.585 28.711 Z2868 -0.003 S1IAM -0.004 0,321

0.87 28.711 -5.293 -0.0.8 34072 -0.004 0.321
0.750 2.711 .7.77 -0.073 3-5 12 -0,004 0.32
0.M3 28.711 -10.162 -0.078 38.952 -0.004 0.321
0.017 28.711 -12M57 -0083 41391I -0.004 0.321
1.000 29.711 -1i.02 408 43,831 .0.004 0.321

a 0.000 -151.014 -1211 3 3.86E 3 -52r 3 342-58 -28.M2

0.083 -15&014 -906.M5 4.32 3 -5AME 3 341.368 -28.882

0.187 -183.014 -776.720 4.74E 3 -67M 3 342.358 -28.882

0250 -1 4 -557.5 5.15E 3 -5.89E 3 342.358 .28.882

Att7h Vzz.: Wr1 Ol STAAD Pro for Wndov4 Release 2006
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ES1 -2186-351 85

a-a Ctest Pad Odg RI

By MHF f"l-FeC7 W

a WhigtonCosr Hanford 'C-stPd EdgAW.std a-" 21-Mar-2007 09:14

Beam Stress Cont...
BEarn LC Secdo Aial BSONY Send-Z Combined Shat-Y shesr-Z

(ps (pQ Onuo 1s (p (psO
0.333 -153.014 -339.048 5.52E 3 &5.11E 3 342.358 .28.892
0.417 -153.014 -120.212 .06E 3 -5.33E 3 34.358 .28882
0.500 -163.014 98.123 5.E 3 -4.75E 3 342.388 .28.882
0.583 -153.014 317.A 6.94E 3 -7.41E 3 342.358 -2.882
0.667 r153.014 536S 7,38E 3 -8.07E 3 342.356 -28.882
0.750 -153.014 755.131 7.83E 3 -8.73' 342.W -28.882
0.833 -153.014 MO97P.7 8.27E 3 -. 30E 3 342.358 -28.882
0.917 -153.014 1.19E 3 8.71E 3 -10.1E 3 342.38 -28.882
1.000 -153.014 1.416 3 0.15E 3 -10.7E 3 341358 -28.882

6 0.000 475.336 -880342 4.51E 3 5.87E 3 238440 -21.380

0.083 477.45W -718348 4.2E 3 &.E 3 -238A40 -21.80
0.167 479.581 -66.35 3.9E 3 4.3E 3 -38.440 -21.380

0.250 481.704 -34.382 3.59E 3 4.47E 3 .23440 -21.380
0.333 483.828 -232.389 3.28E 3 4E 3 -23440 -21280
0417 48.40 -70.378 2.98E 3 3.53E 3 -23&440 -21.380

0.500 488.071 01A18 2.W7E 3 3.25E 3 -238440 -21280
0.583 490:i4 26.511 2.35E 3 tIE 3 -238A40 -21280
0.887 492.318 418.OW8 2,05 3 2.082 3 -23440 21.380

0.750 494.439 577.598 1.75E 3 2.82E 3 -238.440 -21.30
0.833 496.581 7591 1.44E 3 288E 3 .238A40 -21.380
0.917 498.684 001.684 1.13E 3 2.53E3 -238A40 -21.380
1.000 500.08 L.SE 3 824.90 2.39E 3 -238440 -21.380

7 0.000 83.219 28.564 1.87E 3 2i8 3 470A05 0.196
0.083 686.342 27.074 1.14E 3 1.85E 3 -570A05 0.195
0.187 887.464 25.895 401.937 1.11E 3 Z70.406 0.195
0.250 G88.587 24.119 -331028 1.0E 3 .47DA4S 0.105
0.333 01.716 22.87 -1.07E 3 1.78E 3 470A5S 0.15
0-417 M03.832 21.158 -1.8E 3 2.22 3 -570406 0.195
0.800 86.05 11.70 4.24E 3 35E 3 -470A05 0.19
0.883 88.077 1.200 -3.27E 4. 99E 3 -PO040 0.105
0C87 70t.199 1.721 -4.01E 3 4.72 3 470A05 0.196
0.750 702.322 1.241 -4.74E 3 &40E 3 470A0 0.195
0.833 704.445 13.762 -4.48E 3 .2 3 -570.405 0.195
0.917 7057 12.283 -6.21E 3 (.3E 3 -870405 0.195
1.000 708,80 10.804 -. 98E 3 7.57E 3 -70A0W 0.196

8 0.000 157.715 -1.1E 3 4.72E 3 B.0E 3 72738 -28.342
0.093 159.837 -903.505 411E 3 5.4E 3 72.738 -28.342
0.187 - 161.980 -748.768 4.91E 3 .82E 3 72.738 -28.342
0.250 184.062 .534.028 5E 3 8.7E 3 72738 -2X.342
0.333 188.205 -319.289 5.1E 3 .8E 3 72,736 -28.342
0417 18.327 -. 04.550 m.m 3 1A4E 3 72.738 -28.342
0.500 170450 110.189 5.28E 3 56E 3 72738 -28.342

0.83 172.572 324.27 .38E 3 5.47E 3 72.738 -28.342
0.807 174,S 538.88 5.47E 3 8,06E 3 72.738 -2&342
0.750 17.17 754A085 5.5E 3 8.8E 3 72.739 -28.342

P.riWI . I.1Z ,Crai STAADPoforWndowsRease2006
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-____ 2186-31 I B

Jadrm Crest Pad Bldg R-

"; MHF D2&-eb-07 CdWW
V Asngon Closmre Hanford " Crest Pad BI AWtd '" 21-MarO4O 09:14

Beam Stress Cont.
Be-my UC Section Axial Send-Y Bend-Z Combined shr-Y Shear-Z

(psi (pa (Pao (p (pD (so
0.33 178.940 O06143 6.88E 3 6.81E 3 72.738 -52.342

0.917 181.062 1.16E 3 5.75E 3 7.12E 3 72.738 -28.342
I.SO 183.185 IAE 3 6.8WE 3 7.43E 3 72.738 -28.342

9 0.000 -157.515 -1.26E 3 3USE 3 - -5.28E 3 340.032 -29.154
0.0 -157.516 -I2E 3 4.32E 3 -5.5E 3 340.032 -29.654
0.167 -157.516 -798.341 4.75E 3 -5.71E 3 340.032 -20,954
0.250 -157.516 -573.8155 5.19E 3 4.92 3 340.032 -29.654
0.333 -157.516 -348.970 S.A3E 3 -614E 3 340.032 -29.654

0417 .157.518 .124.285 6.07E 3 -35E 3 340.032 -29.654
0.500 -157.18 100.401 6.51E 3 -6.77E 3 340.032 -29.654
0.583 -157.616 325,086 M.E 3 -7A3E 3 340.032 -29.654
0.17 .157.516 549.771 72SE 3 -8.09E 3 340.032 -29.8W4

0.750 -157.816 774,450 7.82E 3 -8.752E 3 340.032 -29.654

0.833 -157.516 909.142 8.28E 3 -942 3 34I.032 -29.654
0.917 -157.316 1.22E 3 8.7E 3 -10.12 3 340.032 -20.854
1.000 -157.518 1.45E 3 9.14E 3 -10.7E 3 SQ.= -2964

10 0.060 330.127 46.078 868.212 1.24E 3 -289.622 076
0.083 332.949 40.277 518.804 892.030' -260.622 0.766
0.167 33.072 34.475 171.396 540.43 -28922 078
0250 337.194 2S.674 -176.012 541.880 -289.622 0.768
0.333 339.317 22.872 -523.419 885.608 -2M9.622 0.788
0A17 341A39 17.071 -870827 1.23E 3 -289.622 0.765
MO 343.552 11.269 -1.22E 3 157E 3 -2M9.822 0.78
0.583 345.684 6.407 -1.57E 3 1.922E 3 -289.122 0.768
0.687 347.807 -0.334 -1.91E 3 22BE 3 -280.822 0.768
0.780 349.929 -8.130 -2.26E 3 202E 3 -23.822 0.708
0.833 342.052 -11.37 -2.81E 3 2.97E 3 -2.022 0.786
0.917 3174 -17.739 -2.9SE 3 3.33E 3 -28.822 0.780
1.000 358.297 ..2540 -3.3E 3 3.8E 3 -259.622 0.765

11 0.000 330.827 48.078 868.212 1.24E 3 -269.22 0.66
0,003 332.949 40.277 511.804 0fl030 -2689.622 0.768
0.17 33.072 34.475 171.396 540.943 -269.622 0.76
0.2Z0 337.194 28.674 -178.012 641.880 -269.M2 0.766
0.333 339.317 22.872 -523419 88.08 -289.822 i.768
0.417 341.439 17.071 -870.827 1.23E 3 -289.822 0.700
0300 343.682 11.269 -1.22E S 1.57E 3 -289.822 0786
0.583 34&684 .487 -1.7E 3 1.92E 3 -269AM 0.768
0.W7 347.807 -0.334 -1.91E 3 2.26E 3 -20922 0.706
0750 349.929 -6.138 -22E 3 2.62E 3 -26922 0.765
0.333 362.082 -11.937 -.21E 3 2.97E 3 -26922 0.700
0.917 354.174 -17.739 -2.95E 3 3.33E 3 289522 0.768

- 1.000 358.297 -233.540 -3.3E 3 3.88E 3 489.22 0.768
12 0.000 360.403 48.354 920.784 1.32E 3 -28608 0.800

0.083 352.659 42296 551.490 948.45 -288.605 0.00
0.187 354.915 36.236 18219$ 7347 -285.6081 0.800

STAAD.Pro for Wndows Relemse 2006RVT..Od l 2143.0 0.
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2186-351 87

Job Cest Pad Eldg
By MHF 2

0'-Feb1 WW
Cbt WashWon Co.re Inltrd . " Cres Pad Bldg AWjtd 0& "" 21-Mar-2007 09:14

Beam Stress Cont...
Bam IC S.ctuion AjAI . ond.Y BndZ CoMbIned haW-Y Shr.Z

(PSI) (PS0 a"sI (4 (PSD CPO
0.250 367.172 30.177 -187.006 574.448 -28.508- 0.800
0.333 35.428 24.117 -M66.393. 939.937 -28a.608 0.800
0.417 381.84 1A.057 42.887 1.31E 3 -28U.08 0.800
0.500 383.940 11.998 -129E 3 1.67E 3 -2M&608 0.000
0.583 308.196 &Nm -1BE 3 2.04E 3 .280.808 0.000
0.657 368.453 -122 -2.03E 3 2AE 3 86.W 0.800
0.760 370709 .. 181 -2.4E 3 2.78E 3 .286.508 0.800
0.833 372.965 -12241 -2.77E 3 ME 3 28.0 0800
0.917 375.221 -1.301 .14E 3 3.53E 3 -286A09 0.8w
1.000 377A77 -24.360 -. 51 3 E.91E 3 -28008 0.800

13 0.000 350403 4.356 920.784 1.32E 3 -2860 0.800
0.83 352.659 42.295 551A 0 946A45 -289018 0600
0.187 354.918 36.236 16.196 873.347 -28S86M 0.800
0250 37.172 30.177 -187.006 574-4 -288.M6B 0.800
0.333 3j0428 24.117 -558.303 939.937 -23.608 0.800
0417 361.684 M6067 -25.587 1-31E 3 -286.0 0.800
0500 383.940 11.990 -1.29E 3 1-87E 3 -28008 DA
0.583 38.198 SM -IAE 3 2.04E 3 -26.f 0.80
0567 386493 -0.122 -203E3 24E 3 -2651 0.80
0.750 370.709 -8.181 -24E 3 ±78E 3 .28808 0.800
0.033 372.9685 -12.241 -. 77E 3 116E 3 -2M.08 0.800
0.917 375.221 -18.301 -3.14E3 33E 3 -286.808 0.800
1.000 377477 -24.360 -3.61E 3 - 3.91E 3 -288108 0.800

14 0.000 61f 30.613 I.E 3 2.32E 3 W507.901 0.476
0.083 622.122 28.007 1.01E3 1.87E 3 -507.991
0.107 824.345 32.401 352414 1.01E 3 -507.991 0.478
0.250 6568 20.795 -302.131 957.494 407.991 0.47e
0.333 626.791 25.189 -95687 1.61S 3 -07.991 0A75
0.417 631.014 21.583 -1.1E 3 228E 3 -07.991 0.476
0.800 633.238 17.977 -227E 3 2.2E 3 .4071 0.475
0.583 635.461 14370 -292E 3 387E 3 -07.991 0.476
0.887 637.684 10.764 -3.57E 3 4.22E 3 4W.991 0.476
0.750 639.907 7.158 -423E 3 446E 3 -597.991 0.475
0.833 842.130 3.5M2 -488E 3 .3E 3 -507.991

0.917 844.53 -0.44 484E3 BABE 3 -807.91 0A76
1.000 646.573 -3.60 -19E 3 &4E 3 507.M 0,475

15 0.000 61.899 3U13 iE 3 .32E 3 -07.901 0.470
0.083 622.122 3.007 1.01E 3 1.67E 3 -407.991 0.478
0.167 624,345 32A01. 352A14 1.01E 3 07.91 0.47
0.250 628*8 28.795 -0.131 937.494 -607.901 0.476
0.333 62&.791 2.189 -48.i7 1*.1E 3 -07.991 0.476
0.417 831.014 21.5683 -1.61E 3 2.26E 3 -807.991 0A76
0.800 53238 17.977 -2.27E 3 2.92E 3 -07.991 0.476
0.883 63SA51 14.370 -. CE 3 3.7E 3 -807.991 0A76
061 637.4 10.764 -. 57E 3 4.22E 3 -07.991 0.476

Th~o.. 21in/21~? lO~l STAADPro forVrdows Relem 20 poma VM
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2186-351 88

kb* CrSt Pad Bldg

|0 MHF o'2-Feb-7 O'd W
MN" WaYoshino mour Hanrord CresC t Pad Bldg AW~sid 1M""21N4r-2007 09:14

Beam Stress Cont..
Beam 1.C Sotion Axial Bend-Y Bond.2 Combined Shear-V Shear-Z

(p (p (W) (P (Pl) (wtt
0.750 639,90 7.158 -4.23E 3 4.88E 3 -607.091 0.470
0.833 642.130 3.552 4.8 3 5.53E 3 -507.991 0.476
0.017 544.353 -0.054 .. 54E 3 0.15E 3 -507.991 0.478
1.030 848.578 -3.00 -&19E 3 .64E 3 -507.991 0.476

16 0.000 471.960 -905.331 4.53E 3 .01E 3 -240.185 -21.959
0.003 474.082 -738.951 422E 3 5.43E 3 -240.185 -21.959
0.167 475.205 -872.571 &91E 3 4.96E 3 -240.185 -21.909
0.250 475.327 -405.190 31E 3 4.49E 3 -240.185 -21.959
0.333 480.460 -230.810 3.29E 3 4.01E 3 -440.185 -21.M0
0.417 482.572 -73.430 2.961 3 3.54E 3 -240.188 .21.050
0.600 484.895 92.951 2.07E 3 3.25E 3 -240.185 -21.950
0.583 488.817 259.331 2.38E 3 3.11E 3 .240.166 41.969
0.067 48&L940 425.712 tOSE 3 2.97E 3 -240.185 -21.959
0.750 491.052 591092 1.74E 3 2.83E 3 -240.185 -21.959
0.833 493.185 753.472 43E 3 2.SE 3 -240.186 21.959
0.917 495.307 924.663 1.13E 3 2.53E 3 -240.18 -21.959
1.000 497430 1.09E 3 015.757 2AE 3 -240.185 -21.959

17 0.000 153213 -1.21E 3 4.74E 3 8.11E 3 70.412 -29.114
0.083 155.335 -9M0.975 4.84E 3 .90E 3 70.412 -29.114
0.187 157.458 -770.367 4.93E 3 5.85E 3 70A12 -29.114

- - 0 .25 0 1 5 .58 0 - 6 19-79 - 5 .02 3 5 7 3 3 7 0 12 4 9 .11 4
0=33 181-703 V.32i21 5.112 3 &GE a 70,412 -29.114

0.417 103.825 -10.822 5.2E 3 &47E 3 70A12 .29.114
0.500 15.948 1110908 .29E 3 5.57E 3 70.412 -29.114

0.583 108.070 332.554 5.38E 3 .88E 3 70A12 -29.114
0.W7 170.193 55142 8.47E 3 8.19E 3 70A12 -29.114
0.750 172.316 773.730 5,50E 3 1E 3 70.412 -29.114
0.833 174A38 994.318 5.85E 3 82 3 70A12 -29.114
0.917 170.580 1.21E 3 5.74E 3 7.13E 3 70A12 -29.114
1.000 1711.693 1.44! 3 &83E 3 7482 3 70.412 .29.114

32 1 0.-00 299.763 0.045 877.636 1.18 -58.761 0.0
0.083 297.640 0.041 B04.498 1.IE 3 -55.701 0.000
0.167 29s.1 0.037 7313i2 1.03 3 50.761 - i0.000
0.- 29385 0033 8-822- 951558 ii8W761 00~
0.333 291.273 0.030 68500 876.392 -56.761 0.000
0417 21850 0.028 511.954 801.130 .68,761 0.0w0
0.500 287.026 0.022 438.811 725.888 -58.781 0.000.
0.583 284.905 0.019 36.681 868.505 -56.781 0.000
0.617 282.783 0.015 292.645 575.343 -58.761 0.000
0.750 280.660 0.011 219.409 500.080 -06.761 0.000
0.833 278538 0.007 145.272 424.818 -58.701 0.000
0.917 27&415 0.004 7&138 349.555 456.761 0.000
1.000 274.293 0.000 0.000 274.293 56.761 0.000

2 0.000 370.872 5.029 917.374 120E 3 -59,3i 0.055
0.083 370.872 4.610 840.926 1.22E 3 -5.331 0.055

P -". 1t d2n1021 STAADProforW&ndowsRe1eat.2008
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2186351 89

JcbTME. Crest Pad Bldg Ru'

a MHF 20-Feb-07 OW
Owt WIShingn Closure Hnfd " Cees Pd Bldg AWstd 7 21-Mar-2007 09:14

Beam Stress Cont...
Beam (JO 6hC11i Axial B9nd-V Band-Z Combined Shar-Y Shegr-Z

w O " D W a (P sI(M (WO
0.187 370.872 4.191 764.479 1.14E 3 -50.331 0.055
0.250 37.872 3.772 888.031 1.08E 3 -59.331 0.055
0.333 370.872 3.383 @11.583 965.807 -5.331 0.055
0.417 370.872 2,33 M35.135 908.940 -59.331 01056
0.600 370.872 2 14 451. 87 83073 -51.331 55
0.583 370.72 2.05 -82.23 755.206 -69.331 0.0
0.887 370.872 1.676 305.791 87&340 -NMI 0.055
0.750 370.872 .1257 229.344 801A73 -M.331 0.056
0U33 370.872 0.838 162.8M8 524.606 -531 0.055
0.917 370.872 0419 748 447.739 -50.331 0.055
1.000 370.872 0.000 0.000 370.872 -69.331 0.055

3 0.000 28.758 4.521 0.079 33.358 4005 0.050
0.083 28.755 4.144 0.073 32.075 .005 0.050
0.157 28.758 3,708 0.08 32.592 4005 0.050
0.280 28.758 3.391 0.069 32.2GB .4.005 0.050
0.333 23.756 3.014 0.053 31.825 -0.005 0.050
0417 28.758 2.07 IM8 31.442 4005 0.050
0:5 28.708 Z281 0.040 31.058 4005 0.050

.SB3 2&75 1.854 0.033 30.075 -0.005 0.050
.67 2.758 1.07 0.026 3.2M1 .0.005 0.050

0.750 28.756 1-30 0.020 2M90S -0.005 0.050
0.33 28.755 0.754 0.013 29.525 -0.005 0.060
0.917 26.758 0.377 0.007 29.141 -0.008 0.050
1.000 28.768 0.000 -0.000 28.758 -0.005 0.060

4 0.000 28.758 4.621 0.079 31358 -. 005 0.050
0.083 28.758 4144 0.073 32.95 4005 0.050
0.167 28.758 .76N MM06 32.592 -. 005 '0.050
0.250 2*.768 3.391 0.069 32.208 0005 0.050
0.33 28.758 &014 0.053 31.82 -0.008 0.050
017 28.758 2.637 0.048 31.442 -0.005 0.00
0.500 28.7358 2.251 0.040 31.58 -0.005 0.050
0.83 28.758 1.884 . 0033 30.75 -0.005 0.050
_ .067 28.758 1.07 0.028 30.291 -0.05 0.050
0.750 2.768 1.130 0.020 29.908 -0.005 0.050
0.833 2&,758 0.764 0.013 29.52 -0.005 0.00
0.017 2,766 0.377 0.007 20.141 -. 005 0.050
1.000 2B.768 0.000 -0.000 28.768 -00 0.0 0

5 0.00 309.813 -251E 3 450E 3 12.4E 3 620208 -2.88
0.083 309.813 -2.3E 3 -8.79E 3 11.4E 3 020.208 -27868
0.10Y 309.813 -2.09E 3 -7.99E 3 10AE 3 820.208 .27.588
0.26 300.113 -1.3E 3 -7.19E 3 9.38E 3 620,208 -27.588
0.333 300.13 -1.07E 3 -. 30E 3 837E 3 820.208 -27.688
0.417 309.813 -1CE 3 -.55M 3 7.37E 3 62X208 -27.588
0.500 309813 .25( 3 4.79E 3 3 4E2208 -27.58
0.583 309.813 .1.04E 3 -4E 3 .35E 3 820.208 -27.586
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2186-361 90

J Creil s 0,.ut Pad Bldg w

B MHF 
62GFeb07 OIN

ih Vas[nglcon Clostre Hanfoid Crest Pad Bldg AWid W"" 21-Mar-200709:14

Beam Stress Cont..
ea. UP Su adtln Ax I BmnYend d-Z Coined| Shear-| ShenZrz

We 0 wP wPI IQ w Iv (Pet)-
0.607 309.813 -835117 -3.2E 3 4.34E 3 620208 -27.568
0.750 309.813 -026.838 -2AE 3 133E 3 620.20 -27.588

0.833 30.813 -417.169 -1.6E 3 2.33E 3 620206 -27.68
0.917 309.813 -208.879 -790.136 1.32E 3 620.208 ' -27,58
-.-- 0 -0SIl -0.000 309.813 620208 -27W5

6 0.DO0 810.276 -1.E 3 -5.W 3 .31E 3 353.897 -20.634
0.083 8154 ;1.732E -5.16E 3 7.E 3 363. -20.834
0.167 808.031 -16 3 -AK 3 7.08E 3 383.W7 -20.634
0.20 0 -1.41 A ES 3 -4.22E 3 BASE 3 303.807 -20.634
0.333 801.786 -1.2E 3 3.75E 3 5.E 3, 363.897 -20.034
0417 790.864 -1.09E 3 -3.2E 3 5.18E 3 133.827 -20.834
0.600 797,541 -938.049 -2.61E 3 4.56E 3 303.897 -20.834
0.583 795419 -781.707 -2.34E 3 3.92E 3 353197 -20.634

OM s M s -=2380 -1.8M 3 3-9 3 3BI3IT .20.34
0.760 791.174 -469.40 -1.41E 3 2.E 3 363.807 -20.634
0,833 780.051 -312M6 -M6.750 2-H4E 3 363.897 -20.34
0.917 788.920 -155.341 -468.680 1.41E 3 363.897 -20.634

1.000 84 0.000 784.806 363.897 -20.634
7 0.0 670. 5,073 1E 3 2.47E 3 -116.092 0.055

0.083 68.512 4.851 1.65E 3 2.32E 3 -116.092 0.056
0.17 68.3 -4.228 1.5E3 2.17E 3 -118.092 0.056

0.250 884.27 3.805 1.35E 3 201E 3 -118.092 0.05e
0.333 602.145 3= 1.2E 3 1.686E 3 -115.092 0.0w8
0.417 880.022 259 1.0E 3 1.71E 3 -178.092 0.058
0500 857.900 2.637 897.805 1.58E 3 -116.092 a0.M
0.53 055.77 2.114 747.920 1.41E 3 -118.092 0.055
0.667 883.855 1.91 50.338 125E 3 -118.092, 0.058
0.750 051.532 1.2B 448.752 1.1E 3 -16.092 0.050
0.833 840.410 0.840 299.188 949.424 -16.092 0.050
0.917 647.287 0.423 149.584 797.294 -116.092 A0.05
1.000 645.165 0580 0.000 84.165 -116.092 0.068

8 0.000 609.57M .2.51E 3 -8.71E 3 11AE 3 563-447 -27M8
0.083 607.453 -2.3E 3 -7.99E 3 lOL.E 3 58347 -27.508

0.67 80.331 -2.09F 3 -720E 3 1-95E 3 563471 -27'.50
0.250 803208 -1.8E 3 .53E 3 9.02E 3 563447 -27.558
0=33 601.083 A1RE7 3 -5.81E63. ME0 3 6M3.47 -27.588
0417 -993 -1.46 3 -. 0E 3 7.14E 3 693A47 -Z7.558
0.500 808.846 -1.25E 3 -4.36E 3 0.21E 3 5603.447 -27.568
OZ.83 54.718 -1.04E 3 -3.3E 3 .27E 3 53.447 -27.58
0--- 5-286 ~835.52 -2.9E 3 4.33E 3 563A47 -2,568
0.750 90.473 -26.627 -2,13E 3 3.4E 3 W3.447 -27.568

0.833 . 688.351 -417.751 -1.4E 3 ±46E 3 563.447 -27.58
0.917 584.228 -208.87a 725.999 1.82E 3 563.447 -27.568
1.000 684.105 0.000 -0.000 584105 563.447 -27.568

9 0.000 320.718 -2.56E 3 -9.77E 3 12.8E 3 631.759 -28.161
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r-l~~~MGW 7 79,____)N t.ttRU~1 2186..351 91

Jan Crest Pad Bk
BY MHF O20-Feb-07 - nWN

C"*t WsNngtonCIowmHanfbrd " Conit Pad Bldg AW.std - 21-Mar-200.709:14

Beam Stress Cont...
Beam M section AXial Bnd-Y Band-Z Combined ftiwY Sha-Z

(P4O (0 (Pi w (PSQ (paii
0.083 320.718 -236E 3 -8.95E 3 11.6E 3 631.759 -28.161
0.187 320.718 -13E 3 -8.14E 3 10.6E 3 631.759 -28.161
0.250 320.718 -1.92E 3 -7.33E 3 W.5E 3 831.759 -28.161
0.333 320.716 -1.71E 3 -6.61E 3 8.64E 3 831.75 -28.181
0A17 320.715 -1AE 3 -8.7E 3 7.01E 3 631.759 -28.161
0D00 320,718 -128E 3 -4.58E 3 8.49E 3 631.750 -28.16
0.583 320.718 -1.011 3 -4.07fE 3 USE 3 631.70 -w2.181
0.687 32D.716 -. A77 -3.2SE 3 443E 3 631.759 -28.161
0.750 320.718 -840.108 -2A4E 3 3.E 3 631.759 -28.161
0.833 320.718 -42.738 -1.63E 3 2.38E 3 831.789 -28,101
0.917 320.716 -213.389 -814.019 1.35E 3 031.7509 -28.11
1.000 320.718 0.000 0.000 320.714 831.759 -28.181

10 0.000 319.804 3209 877.890 1.2E 3 -58.764 0.035
0.083 . 317,771 2.942 804.849 1.13E 3 -58.734 0.0m
0.167 316.60 2.674 731.08 1.0E 3 -56.764 0.03m
0.250 313.820 2.407 M28.218 974.201 -56.784 0.03
0.333 311A04 2.139 08e.127 898.670 -6.784 Dm5
0.417 309.281 1,072 611.966 823.139 -8.784 0.035
0.500 307.159 1.005 43=.846 747.608 -58.784 0.033
0.583 306.035 1.337 35.704 872.077 -5M.754 0.035
0.567 302.914 1.070 292.583 58.847 -56.784 0.035
0.750 300.791 0.802 219.423 521.016 -55.704 0.035
0.833 291.609 0.0s . 148.282 445.485 -8.754 0.036
0.917 296.548 0.267 73.141 389.954 -58.7B4 0.035
1.000 294424 0.000 0.000 294.424 -58.784 0.035

11 1.000 31.884 3209 877A90 12E 3 -58.764 0.036
0.083 317.771 2.042 804.549 1.13E 3 -68.704 0.035
0.167 315.840 2.874 731.408 1.05E 3 -50.764 0.035
0.250 313.526 2A07 858.28 974.201 -68.764 0.035
0.333 311.404 2.139 65.127 a8g870 -86.784 0.038
0.417 309.281 1.872 811.988 528.130 -58.764 0,038
0.50 307.159 1105 438.845 747.008 -58.784 0.03
0.583 305.038 1.337 365,704 672.077 -54.784 0.036
067 302.914 1.070 292.563 M.547 -50.754 0.035
0.750 30D.791 0.802 21423 521.015 -58.784 0.035
0.833 296.659 0.535 148.282 445.485 -8.784 0.035
0.917 208.848 0.217 73.141 309.94 -56.764 0M35
1.000 294A24 0.000 .000 294.424 -58.784 o3

12 0.000 338.779 3.212 932.911 1.27E 3 -88.340 0.035
0.083 3382 2.944 855233 1.19E 3 -0.340 0035
0.167 334.2 2.617 -777A84 1.11E 3 -*1540 oL
0.250 332.010 2408 691.736 1.03E 3 Nw 0.035
0.333 329.754 2.14) 621.987 96.883 -0.340 0.035
0.417 327.487 1.874 544.230 873.010 40340 0.035
0.500 325.241 1.8& 48a.491 793.338 W 0340 0.035
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2186351 92
eean

JTA Crest Pad Bdg r

By MIF '20-Feb-07 h W

W' shrtor Closing Harfrd areet Pad Bldg AWaid . 10 JF_214Mar-2007 09:14

Beam Stress Cont...
Beant C hacd1" Axial Bd.Y Bead-Z Oorabined Sam-Y Shar-z

(p61 (Ps ( (p 0 (psi (ps
0.683 322.95 1.338 388.742 713.068 -0.340 0.035
0.67 320.729 1.071 310A94 8.793 00.340 0,036
0.7 318.473 DM 23345 552.521 -80.340 0.036
0.833 316.218 0.638 13&497. 472.249 -80.340 0.035-
0.917 313.960 028 77.748 391.976 -60.340 0.035
1.000 311.704 0.000 0.000 311.704 -0.340 0.035

* 3 0.000 338.779 3212 932.081 1.27E 3 -0.340 003
0.083 330.522 2.944 aW.233 1.19E3 -. 340 ems
0.167 334.268 2.s77 77484 1.11E 3 -60.340 0.035
0.250 332.010 2400 809.738 1.03E 3 -S.340 0.38
0.333 329.754 2.141 821.987 953.883 -M6.340 0.035
0.417 327497 1.874 544239 873.810 .80.340 0.035
0.500 325241 1.606 465.491 793.335 -00.340 6.035
0.583 322.8 1.338 388,742 713.08$ -0.340 0.035
0657 320.729 1.071 310.994 632.793 -40.340 0.935
0.750 318.473 0.803 233.245 . 552A21 -60.340 0.035
0.83 316.216 0.S3 155407 472.249 -60.340 0.035
0.917 3t3.060 0.268 77.748 391.971 -60.340 0.035
.f0l 311.704 0.000 0.000 311.704 -60.340 0.035

14 0.000 607224 6.192 1.61E 3 222E 3 -10352 0.068
0.063 605.000 5.675 1.47E 3 2.08E 3 403.952 0.068
0.187 .777 5.160 1.34E 3 1.95E 3 -103.852 0,068
0.250 600.554 4.44 1.21E 3 1.81E 3 -IMA52 008
0-333 506.331 4:128 1.7E 3 1.67E 3 -103.952 0.068
0.417 506.108 3.612 937.689 1.54E 3 -103.952 0.088
0.500 593.885 3.096 801653 1AE 3 -103.962 0.066
0.53 501.62 2580 69.711- 1.2E 3 -103.952 0.068
0.667 68.439 2.064 53W.789 1.13E 3 -101952 0.068
0.750 587.218 1.548 401.827 - 990.590 -103.932 0.068
0.833 584.92 1.032 267.885 852.909 -103.952 0.00
0.917 5682.7689 0.518 133.942 717.228 -103.952 0.068
1.000 580.846 0.000 0.000 580.548 -10.952 0088

15 0.000 607.224 6.192 1.619 3 2.22E 3 -103.952 . 0.068
0.063 605.000 6.676 1.47E 3 2.08E 3 -1O3S.2 0.068
0.187 602.777 5,160 1.34E 3 1.95E 3 -103.92 0.068
0.250 600.554 4.644 1219 3 1.81E 3 403.952 0.06
0.333 598.331 4.128 1.07E 3 1.57E 3 -103.952 0.068
0.417 50.100 3A12 007.596 1.64E 3 -103.962 0.065
0.500 593.885 3.6 803.653 IAE 3 .10962 __0.081

0.583 591.682 2580 689.711 1.26E 3 -103.952 0.08
0.067 589.439 2.064 535.769 1.13E 3 -103.952 0.0685
0,750 887216 1.540 401.827 990.690 -103.952 0.06b
0.833 554.982 1.032 207.685 853.909 -103.952 0,06B
0.917 582,769 0.516 133.942 717.228 -103.962 0.06
1.000 580.546 0.000 0.000 580.548 103.962 0.058
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~.was Jubfl - Sh..t -a
2186-351 93

a d 4.m. .. la J re to.ni.
'- Gresl Pad Udg Sal

My MHF 920-Feb-07 VW'
" Washinglon Clore Han1or4 m Cres! Pad ld AW~ Td DM"* 21-Mar-2007 09:14

Beam Stress Cont...
Beam LIC Section dal Band-Y Bnd-Z Combined Shem-Y Sheer-Z

(PSO (PSO r04 (ps (ps0 (psD
IS C.000 818A54 -1.92E 3 -5.76E 3 .5E 3 372.580 -21.079

0.083 616.331 -1.7fE 3. -528E 3 7.65E 3 372.560 -21.079
0.187 814209 -1.E 3 -4.8E 3 7.21E 3 372M50 -21.079
0.250 12.06 -1.44E 3 -4.32E 3 6.7E 3 372M0 . -21.079
0.333 809.94 -1.28E 3 -184E 3 5.93E 3 372.560 -21.070
0.417 807.841 -1.12E 3 -36E 3 5.29E 3 372560 -21.079
0.500 80S,719 -854 ZSBE 3 4.64E 3 372.560 -21.79
0.583 833.596 -796.545 -2AE 3 4E 3 372560 -21.079
0.67 801.474 -08.&M 1.92E 3 13E 3 372.560 .21.079
0.750 739.351 -47.127 .144E 3 2.72E 3 372.500 -21.079
0.833 797.229 -319A18 .-960.04 2.08E 3 372-80 -21.079
0.917 795.106 -159.709 .480.042 143E 3 372560 -21.079
1.000 792.964 0.000 -0.60 792.964 372.60 -21.079

17 0.000 620479 -2.5E 3 80E 3 12.1E 3 574.998 -28.160

0.0 618.358 -2.35E 3 -8.15E 3 11.1E 3 574.998 42.10
0.187 616.234 -2.13E 3 -741E 3 10.2E 3 574.908 4-8.160
0.250 614.111 -1.92E 3 -6.87E 3 9.25 3 874.990 -28.160
0.-i 611.988 -1.71E 3 -5.93E 3 825E 3 S74.998 28,180
&417 609.865 -1AE 3 -519E 3 7.29E 3 674.99 -a28.160

0.500 607.744 -1.28E 3 441E 3 6.33E 3 574.998 -28.150
0.583 605.821 -1.07E 3 .3.7E 3 5.38E 3 57499S -28.160

O7 003.499 -853482 -2.95E 3 4,42E 3 574.99B -28.160

0.790 001.376 -40.096 -2.22E 3 3AE 3 574.996 -28.160
0.633 599.254 -42.731 -1.48E 3 2.51E 3 574.998 -2160
0.917 597.131 -213.38 -740,83 15SE 3 574.98 -28,160
1.00. 585.009 , 000 000 595.009 574.998 -28.150

34 1 0.000 679.708 -51.549 -3.05E 3 3.78E 3 19&92 .587

0.083 677.585 -47.253 -2.79E 3 3.52E 3 16.962 4567
0.157 675A63 .42.057 454E 3 3.2E 3 i96.982 -0587

0.250 673340 -3861 -2.28E 3 3E 3 196.062 -0.567
0.333 671.218 34.388 -2.03E 3 2.74E 3 186.892 -0.067
OA17 UO05 -30.070 .1.789 3 248E 3 19.962 4567
0.00 600973 2a.774 -12 3 2.22E 3 19.92 -0.567
0.583 684.850 -21A79 -lEE 3 1.95E 3 195.92 4557
0.07 682.728 -17.183 -1.02E 3 1.7E 3 196.982 -0.587

0.750 660.MS -12.87 -761.350 1A3E 3 1S962 -. 567
0.833 658A83 -8.1M1 -67.571 1.17E 3 11.982 4587
0.917 656.360 -4.29 -21783 914.41 196.62 0.587
1.000 664238 _0.000 0.0D 654238 196.962 -0567

2 0.000 770.220 -4.57 -3.23E 3 4.01E 3 200.195 .0.050
0.083 770.228 -4.177 -2.97E 3 3.74E 3 200.195 -0.050

0.17 770.220 -.179 -2.7E 3 3.47E 3 209.195 -0.050
0.260 770.228 -3S18 -2A3E 3 3.2E 3 200.195 -0.050
0.333 770.22 4.08 -21E 3 M.E 3 209.195 .0.050
0.417 770.226 2.888 -1.89E 3 2.6AR 3 209.195 .000
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- ---____ 2186-351 94

m' cre0st Pad Sdg R

Or MHF Dit20-Ft Chi

0dM Wthngtoo Closure Hanfrd - Crst Pad Bldg AW.id r 21-Mar-2007 09:14

Beam Stress Cont..
Seam UC SectIon Axal 0n.d Bnd-Z Combined Shear-Y Shear:Z

(Pao (PsO (W) (P ((q W W
0.500 770.22 -2.79 -1.82E 3 2.39E 3 209.195 -0.050
0.583 770.22B -1.99 -1.35E 3 2.12E 3 209.195 -0506
0.687 770.228 -1.519 -1.08E 3 1.85E 3 200.195 -0.050
-- 750 770.228 -1.139 -M0.40 1.5E 3 209.195 4050
0.833 77.226 4.760 -39.093 1.31E 3 209.195 -0.050
0.917 770.26 -0.380 -209.547 1.04E 3 209.195 4050
1.000 770226 -0.000 0.000 770.226 209.195 -0.050

3 0.000 29.042 .092 0.132 32 -8.009 0.034
0.083 29.042 2.834 - 0.121 31.997 -0.009 0.034

0.167 29,042 2.578 0.110 31.728 -0.009 M034
0.250 29.042 2.319 ~am~ 31.460 -009 0.034
0.333 29.042 2.061 0.088 31.191 4.009 0.034
0A17 29.042 1.803 0.077 30.922 0.009 0.034
0.500 29.042 1.548 0.06 30.54 .0.009 0.034
0.583 29.042 1.258 0.055 30.385 4009 0.034
0.687 29.042 1.031 0.044 30.110 -0.009 0.034
0.750 29.042 0.773 0.033 29.848 -0.00 0.034
0533 29.042 0.515 0.022 29.57M -0.009 0.004
0.7 29.042 0.258 0.011 29.311 -0M.9 0-034
1.000 29.042 0.000 0.000 29.042 -0.009 0.034

4 .000 20.042 3.092 0.132 32.205 -0.009 0.034
0.083 29.042 2.834 0.121 31.997 -0.009 0.034
0.167 29.042 2.576 0.110 31:728 -0.009 0.034
0.250 29.042 - 2319 0.0 31480 -0.09 0.034
0.333 29.042 2.061 0.088 31.191 0000 .034
0A17 29.042 1.803 0.077 30.922 -0.009 0.034
0.500 29-.042 1.546 0.0m 30.8654 -0.009 0.034
0.583 29.042 1.28 0.055 30.385 -0.009 0.034
0.687 29.042 1.031 0.044 30.116 -0.00 0.034
0.750 29.042 0.773 0.033 29.848 -0009 0fl4
0.833 2942 0.515 0.022 29.579 -400 0.034
0,917 29.042 0.238 0.011 29.311 -0.009 0.034

- 1.000 29.042 a000 0.000 29.042 -0.009 0.034

5 0.000 287576 ,2.94E 3 -416E 3 7.39E 3 2690.055 -=Is
0.083 287.576 -2.69E 3 -. 1E 3 8.79E 3 209.055 -32.318
0.167 287.57 -2.45E 3 -147E 3 6.2E 3 269.055 -32.318
0250 287578 -2.2E 3 -3.12E 3 5.1E 3 269.0 5 -32.316
0.333 287.575 -1.95E 3 -2.77E 3 5.02E 3 25.055 -3216
0417 287.576 -1.71E 3 -2.43 3 4.43E 3 269.06 -32.316

0.500 287.570 -1A7E 3 -2.08E 3 3,84E 3 2e9.085 :-32.318

0.583 267.576 4.22E 3 -1.73E 3 3.2E 3 269.056 -32.318
0.687 287.576 -979.4i5 -1.39E 3 2.85E 3 289.065 -32.31a
0.750 267.570 -734.51 -1,04E 3 2.06E 3 269.055 -2.16

0.833 287.576 -489.708 -93 147E 3 269.055 -32.316

0917 287.5M5 .244.84 -34.877 87.107 260.055 -32.31M
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2188-351 98

Th Crest Pad Bldg r

E MHF Dm'Feb-07 a"W
0 Wt Washlngton Closimr Hardord Crst Pad Bldg AWXId 'rI"" 21-Mar-25C7 09:14

Beam Stress Cont...
Soam IC Seellan Axial Bend-Y Band-Z Comblmd Shimr-Y ShGWrZ

(pW) a*ps) (PSI) (pn (psO tPoo
1.000 287.876 -,000 . 0.000 287.576 238.055 .32.310

5 0.000 1.47E 3 -2.28E 3 -8,59E 3 . 12.3E 3 655.680 -24.842
0.083 1A7E 3 -2.07E 3 -7.88E 3 11AE 3 55.650 -24.842
0.167 1A7E 3 -1.88E 3 -7.10E 3 10.5E 3 855.650 -24.042
0.25D 1A71 3 -1.69E 3 -44 3 D.IE 3 55.650 -24.842
0.333 1.AE 3 -1.51E 3 &73E 3 9.7E 3 565160 -24.842
0.417 1A6E 3 -1.32E 3 -. 01E 3 7.79E 3 .51150 -24,42
0.500 iA.E a -1.13E 3 .4E 3 ISE 3 55.0 -24.842
0.583 1AE 3 -941.104 -3.58E 3 5.98E 3 555.E0 -24842
0.67 1A8E 3 -752.83 -2.01E 3 5.07E 3 558.150 -24.842

0.750 IA5E 3 -554.683 -2.15E 3 4.17E 3 5860 .24.042
0.833 IASE 3 -376.442 -1A3E 3 32E 3 555.50 .24.842
0.917 1A5E 3 -188.221 -711.953 2.38E 3 5M8.A50 -24.842
1.000 1ASE 3 -0.000 0.000 1ASE 3 50.4W -24.842

7 0.000 ASE 3 -58.108 -8.28E3 7.ME 3 406.157 -0.817
0.083 146E 3 11.430 -SlOE 3 7.26E 3 406.167 -0.617
0.187 145E 3 -48.755 -5.23E 3 0.73E 3 405.157 -0.617
0250 1.44E 3 -42.079 -4.71E 3 6.2E 3 40.157 4.617
0.333 1.4E 3 -37.404 -4.19E 3 5.7E 3 408.187 -Z.617
0.417 1.44E 3 -32.728. 48 E 3 8.14E 3 406.157 -0.617
0.500 1A4E 3 -21.&M 414E 3 4.81E 3 40.157 -. 17
0.583 IA4E 3 -23/7 .4.82E 3 4.05E 3 408157 -0.617
0.87 1A3E 3 -18.02 -00E 3 3.54E 3 406.157 4817
0.760 1.43 3 -14AM -1.57E 3 3.01E 3 406.157 -0.617
0.833 IA3E 3 -9.351 -1.05E 3 2AE ( 3 406.157 .0.617
0.917 1.A3E 3 -4.675 -23.332 1.95 3 40.157 -0.817
1.000 1,42E3 0.00 0.000 1A2E 3 408.157 -0.017

8 0.000 9.283 -2.90E 3 -7.21E 3 11.2E 3 468.018 -32.883
0.083 965.161 -2.74E 3 -5.61E 3 10.3E 3 488.018 -32.683

0.187 OWrN -2AE 3 -GE 3 9.48E 3 460.018 -32.883
0.250 90.18 -2.24E 3 -. AE 3 8.81E 3 468.018 .32.883

0U. 958.793 -1.E 3 -4.8E 3 7.7W 3 48.018 -32.883
0.417 958.671 -1.74E 8 -4.2E 3 69 3 458.015 -32.883

.OO 954.548 -149E 3 -3.8E 3 8.05E 3 468.018 . -32.883

0.583 052A28 -1.25E 3 -3E 3 5.2E 3 468.018 -32.883
0.617 950.303 -996.89 -24E 3 4.3 3 466.018 -32.83
0.750 948.181 -747.448 1.8E 3 3.SE 3 46.018 -33
0.833 94.00 49.290 -1.2E 3 211E 3 468.018 -3283

Oil7 943.938 -24.150 -400.463 1.70E 3 486.018 .3.83

. .000 941.813 -0.000 0.000 041113 406.018 -nm
9 0.000 291.846 -3E 3 -6.6E 3 9.9E 3 427383 -33.017

03 291.84 2.76E 3 -. 06E 3 S.1E 3 4273 -33.017
0.167 291.846 -2.5E 3 4.51E 3 8.32 3 427.383 -33.017
0.250 291.84 -221E 3 -4.90E 3 7.5E 3 ' 427.385 -33.017
0.333 291.840 -2E 3 -4.41 3 8.7E 3 427.383 33.017

p

palm"e I&21AMIWW1021 STAAD.Pmtfor Vndcw Release 2006

Design Analysis Variance Report ERDF Cells 7-10
October 2007

Page 287 of 345

H-106



WCH-195
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2186-351 96

J ftS Cred Pod Blg w

ay MHF 020- Feb-07 YW

m Wshington Closure Hwfojn - Crest Pad Bkg AW$Id 1'" 21-Mar-2lU7 09:14

Beam Stress Cont...
Be IC Section Axal Bend-Y to'd-Z Combined ShearY Shear-Z

(ps (p 06 ( ps (A (Psi)
0.417 291,B6 -1.75E 3 43.85E 3 5.9E 3 427.383 -3.017
0.500 201.546 -IE 3 -3.3E 3 5.1 3 427.83 -3017
0.503 291.846 -1.25E 3 -2.75E 3 4.3E 3 427.83 -33.017
0-857 291.846. -1E 3 -.22E 3 36fE 3 427.383 -33.017
0.750 291.A4 -750.493 -1.56E 3 2.69E 3 427353 -. 017
0.833 291.846 -800.29 -1E 3 1.59E 3 427.383 -33.017
0.917 291.A46 -250.164 --550.6 2 1.09E 3 427.383 .33.017
1.000 291486 -0.000 0.0CC 291.846 427.383 -3.017

10 0.000 700.037 -49.384 405E 3 3.79E 3 106.95e -543
0.063 W07.914 -45259 -79E 3 3.53E 3 198.956 -0.543
0.187 W05.792 .41.154 -2.54E 3 3.27E 3 198.956 -0.543
0.250 693O89 -37.8 42SE 3 3.01E 3 186.58 -0.43

0.333 691.547 -32.923 -2.03E 3 2.75E 3 196.956 -0.53
0A17 589.424 -28.808 -1.78E 3 249E 3 19.9EN -0.543
0.500 587.302 -24.692 1.52E 3 2.23E 3 196.958 -0.543
0.583 088.179 -20.577 E27E 3 1.97E 3 195.968 -0.543
0.657 683.057 -18.451 1.02E 3 1.71E 3 196.956 -0.543
0.750 680.934 -12.346 -7i1.333 1.45e 3 195.958 -0543

0.833 678.612 4.231 -507.555 1.19E 3 198.956 -0.543

0.917 678.089 -4.115 -5.778 934,682 19.956 -0.543

1.000 674.%7 0.000 0.000 674.567 196.58 -0.543
11 0.00 70037 -49.384 -056E 3 3.79E 3 196.95e -0.543

0.093 597.914 -45269 -2.79E 3 3.53E 3 196.9 6 -0.543
0.167 6M5.792 -41.154 -. 54E 3 327E 3 196.506 -0.543
0250 A6.89 -37.038 -2.28E 3 3.01E 3 190.068 -0.543
0.333 691.547 -32.923. -2.03E 3 2.76 3 19568 -0.43

0.417 8.424 -2808 -. 78E 3 2.49E 3 19M.958 4543
0100 687.302 -24.692 -1.52E 3 2.23E 3 19.056 -0.543

0.583 85.179 -20.677 .11E 3 1.97E 3 198.958 4543
027 63.07 -18461 -1.02E 3 1.71E 3 196.958 -0.543
0.750 6M0.34 -12348 -761.333 1.45E 3 196.96 -0.543

0.833 878A812 4.231 -W7.865 1.19E 3 196.956 -0.543

0.917 E78 .4.115 -253.778 934,82 196.958 .0.543
1.000 874.567 0.000 0.O0 674.587 195.955 -0.543

12 0.000 742.856 -52.632 -3.24E 3 4.03E 3 209.366 -0.679

0.083 740.502 -48.246 -297E 3 .78E 3 209285 .0.519
0.167 738.348 -43.860 -2.7E 3 3U8E 3 -209.365 40.579
0.250 736.0 -39474 -2.43E 3 3.2E 3 209.385 4579
0.333 733.834 -35.088 -2.16E 3 2.93E 3 209.365 -0.579
0A7 731.577 -30.702 -1.89E 3 2.65E 3 209.385 -0.579
0.500 729.321 -26.316 -1.62E 3 2.37E 3 20965 -0.579
0.M83 727.055 -21.930 1.35E.3 2.1E 3 209.-5 .- 0.579
0.087 724.00 -17.544 -1.08E 3 1.82E 3 209.365 -0.579

0.750 722.553 -1.158 -809.298 1.55E 3 209.363 -0.579
0.633 720196 M772 -539.532 .27E 3 209265 -0.579
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2188451 97
Pal5ds.. .n..d t m orn .. oa -ni

"IU Cres Pad Bldg M

BY MXF !2-Feb-O7 M WN

c Washngion Closwe Hanrd "n Creel Pad Bldg AWatd " 21-Mar-200709:14

Beam Stress Cont...
BeaM UC section Axial Bend-Y Band-i Coombined ShearY ShneZ

(141 (pn (pso (I) (ps (ps)
0.917 718.040 -4.388 -28IK786 .992l2 200.385 -0.579
1.000 715.784 0.000 0.000 715.784 20.3 -0.570

13 0.000 '742.M -62.832 42453 4.03E 3 209.360 -0.579
0.063 740.A02 -48245 -2.97E 3 3.76 3 200.365 -0.579
0.157 738.346 - 43.0 -. 7E 3 3U8E 3 209.365 0.579
0.250 736.090 -39.474 -243E 3 32E 3 209,385 -0.579
0.333 733.834 -35.088 -2.1E 3 2.93E 3 209.365 -0.879
0417 731.577 -30.702 -1.89E 3 2.6E 3 200.365 -0.579
0.500 729.321 -26.316 -12E 3 2.37E 3 20.365 -579
0.583 727.085 -21130 -1.35E 3 2.1E 3 209.385 0,579
0.67 724.809 .- 17.544 4OBE 3 1.2E 3 209.3865 -0.579
0.750 722.553 -13.155 -0%9.6 1.55E 3 200.365 .0.579
0.833 720288 -8.772 -539.532 1.27E 3 209.365 -0.579
0.917 714.040 4356 -259.786 902.182 200.35 -0.579
1.000 716.784 0000 0.000 715.784 209.30$ -0.679

14 0.000 1.3E3 -5797 -5l 3 6.98E 3 383.190 -0.614
0.083 1.3E 3 -51.138 -5.15E 3 6.5E 3 363.190 -0.614
0.167 1.3E 3 -4a.489 -4.68E 3 0.03E 3 353.190 -0.814
0.250 1.30 3 -41.840 -4.21E 3 &5.E 3 383.190 -014
0.333 1.3E 3 -37.191 -174E 3 502E 3 303.190 -0.614
0.417 120E 3 -32.542 -3.2BE 3 4.6E 3 353.190 -0.614
0.500 1.20E 3 -2793 -2.61E 3 4.13E 3 383.190 T.M
0.583 129E 3 -23.244 -2.34E 3 3.65E 3 301190 -0.614
0.867 1.29E 3 -18.5 -17 E 3 318E 3 303.190 -0.614
0.750 128E 3 -13.847 -1.4E 3 2.7E 3 353.190 -0.614
0.833 128E 3 -9.2 -95.93 2.23E 3 383.190 -0.014
0917 1.28E 3 -040 -4W78 1.758E 3 383.190 -0.814
1.000 1.28E 3 0.00 0.000 1.26E 3 353.190 -0,14

15 . 0.000 lE 3 -58.787 452E 3 6.8E 3 363.190 -0.614
0.083 1.3E 3 -51.138 -15E 3 O.5E 3 363.190 -0.614
0.167 1.3E 3 -4680 -46E 3 6.03E 3 33.190 -0.014
0250 1.3E 3 -4140 -421E 3 5e 3 303.190 -0.614
0.333 1.3E 3 -37.191 474E 3 .05E 3 353190 -0..14
0A17 129E 3 -32.542 -3.28E 3 4.1E 3 3B3.190 -0.614
0.500 1.29E 3 - -27.693 .2116 3 4.13E 3 363.190 -0.614
0.83 1.29E 3 -23244 -2.34E 3 3.65E 3 383.190 -0.614
0.667 1.29E 3 -183SW -1.87E 3 M1 3 363190 -0.614
0.780 1.1E 3 iM 14A 3 7 3 383.190 -0.614
0833 1.282 3 -9.208 -938.938 223E 3 363.190 -0.614
0.917 1.28E 3 -4.49 -487.9 1.75E 3 353.190 -0.814
1.000 1.26E 3 0.080 0.000 1USE 3 33.190 -0.614

16 0.000 18E 3 -2.31E 3 -10,42 3 14.2E 3 54398 -28.367
0.083 1.47E 3 -2.11E 3 -9.880 3 13.1E 3 674.395 -25.367
0.167 1,47E 3 -LM2 3 468E 3 12.1E 3 674.395 -25.387
0260, 1.47E 3 -1.73E 3 -7.82E 3 11E 3 674.395 , -25.367
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WCH-195
Rev. 0

--- 2136481 1 8

8c..antened n%~eflr - crn _______________________

J " Creel Pad Bdg Me

By MHF 0 "20-Feb-07 d'AM

CW Wasngion Closure Hmnfor M Crest Pad 9dgAWatd "' 21-Mar-2007 0914

Beam Stress Cont...
Bean UC Sectin AXh B BenY Bend.2 Combined She-Z

(psO (pO4 (p80 Wp (psO (PMi)
0.333 1.47E 3 -IA4E3 - .3E 3 9.9 3 674.395 .25.367

0,417 147E 3 -1.35r 3 4.08E 3 8.89E 3 874.395 -25.367
0.600 IABE 3 -1.15E 3 -421E 3 7.83E 3 674.395 -25.367
0.683 1AE 3 -081.19 -434E 3 .771E 3 574.305 -25.37
0.687 1.48E 3 -7685.815 -3.4E 3 5.7E 3 574.395 -25.387
0.750 1A0E 3 -670.811 -2.51E 3 4.04E 3 674.395 -25.367
0.833 1.46E 3 -34A08 -1.74E 3 .I58E 3 874.395 -25.367
0.917 . 1ASE 3 -192.204 -88.957 2.51E 3 74.35 -25.367
1.000 145E 3 -0.000 0,000 1AE 3 874.35 -24.387

17 0.000 971.554 -OSE 3 .9.65E 3 13.7E 3 824.345 .33.584
0M3 9W.431 -LE 3 -8.85E 3 12.6E 1 624.345 -33.584

0.17 67.309 -21 4E3 ..04E 3 11.ME 3 824.345 -33.584
0250 95.186 -2.2ME 3 -7.24E 3 10.5E 3 62A345 -33.584
0.333 963.083 .2.04E 3 A44E 3 943E 3 624.4 .33.884
.17 .41 -1.781E 3 -5.83A 3 8.37r 3 624.45 -43.84

0.500 950.818 -1.531 3 -4.83E 3 7.31E 3 624.345 -33,584
0.583 98.098 -1.27E 3 -4.02E 3 6.25E 3 824.345 -33.84
0.857 964.574 -1.02E 3 422E 3 5.19E 3 624.345 -33.684
0.750 9M2451 -783.360 -241E 3 413E 3 624.345. -33.84
0.833 950.328 -608.920 -1.51E 3 3.07E 3 824.45 -33.584
0.9VW 9482 -254A60 4104.467 2.01E 3 824,345 -33.584
1.000 948.083 -0.000 0.000 946.063 - 624.345 -43.84

36 1 0.000 469.3 107.548 1.2E 3 2E 3 -91.7M8 1.183
0.083 467.238 S8.86B 1.3 3 1.87E 3 -91.798 1.183
0.167 465.115 89.623 1.18E 3 1.74E 3 -91.798 1.183
0.250 462.03 SC6 1.06E 3 1.61E 3 -91.798 1.183
0.33| 400.870 71.80 946.254 1,48E 3 .01.798 1.183
0A17 458.748 62.730 827.973 1.35E 3 -1.795 1.183
0.500 458.625 53.774 709.E91 1.22E 3 -91.704 1.183
0.883 454.503 44.511 SOIA09 1.09E 3 -91.790 1.183
0.567 452.380 35.849 473.127 901.357 -91.70 1.183
0.70 450.256 2.887 354.848 831.990 -01.798 1.183
0.833 448.13r 17.925 238.584 702.823 -91.798 1.183
-i07 448.013 8.962 111282 573.257 -41.788 1.183
1,000 443.890 -0.000 0.000 443.890 -91.798 1.183

2 0.00 551.006 -17490 1.47E 3 204E 3 -9B.332 7195

0.003 551.006 -16.216 1.35E 3 1.92E 3 -95.332 -0.1m

0.157 551006 -14.142 1.23E 3 1.79E 3 -8532 -a19a

0.260 551.006 13.28. 1.11E 3 1.87E 3 -95.232 -0.195

0.333 561.006 -11.794 982.877 15E 3 -95.332 -195

0417 O1.00 -10.319 881843 1.42E 3 -96.332 -0.195
80 651.006 -8.845 737.006 1.3E 3 -95.332 -0.195

0.583 5M1.00. -7.371 814173 iM7E 3 -95.32 0.105
0.667 561.008 4897 491.339 1.08E 3 -. 95.332 -0.195

0.780 581.006 -4A23 . 38.504 023.932 -95332 -0.195
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-1 -2186.a1i 100

m TO Cret Pad Bldg Re

9r MHF DO20$e-07 -w

-- Wheriglon Clos"r Hanrord 'CreutPadfidgAWstd "1 "21.Mr-200709:14

Beam Stress Cont...
Bearm LC Saction Axial Bend-Y Bend- Cambhnad Sh.ar-Y SharZ

0.250 9V2.170 -1.18 3 1109.188 3,02E 3 -78,402 -17.025

0333 9S0,047 -1.03E 3 808.167. 2.79E 3 -78A02 -17.025

0.417 967.925 408 707.148 2.66E 3 -78.402 -1.2

- - -;0 94 --02 -7ITI7 1 -08120 233E 3 -&402 -17.025
0.583 943.80 -644.M78 5-.106 2.0E 3 -78.402 -~17.=

0.887 041.5b7 -515.981 404.064 1.808 3 -7&.402 -17.025

0.750 939,435 -386.988 303.083 1.83f 3 -78.402 -17.025

0.833 937.312 -257.900 202.042 1AE 3 -78,402 -17.025

0.917 935.190 -128.995 101.021 1.17E 3 -78.402 -17.025
t.000 933.087 .0.000 GM 933.067 -78.402 -17.025

7 .000 I1. 3 89.887 2.82 3 4 3 -1857130 0.088
0.083 1.E 3 82.39 ISSE 3 &75E 3 -187.130 0.988

0.167 1.02E 3 74.881 2.41E 3 3.5E 3 -187.130 08
0.250 I.IE 3 07.393 2.17E 3 S.2E 3 -187.130 0.88
0L333 1.01F 3 6.905 1.A3E 3 3E t -87.130 0.988
0,1? lOI1E 3 52.417 1 0 3 2.75E 3 -167.130 0.988
0.500 1.01E 3 44.929 1.45E 3 2.5E 3 -187.130 - .M

0,583 1.OIE 3 37.441 1.21E 3 2.25E 3 .187.130 0.08
0.67 1E 3 29.952 984A8 2E 3 -187.130 0.988
0.750 IE 3 22.464 723.349 1.75E 3 -187.130 0.00
0.833 999.141 14.978 482.233 1.SE 3 -187.130 0.988
0.917 997.018 -7488 241.117 1.25E 3 -187.130 0.988

00 -4,898 -0.000 -. 994i i -187.130 -- 8

8 0.000 570.591 -2ME8 3 -330.8= 2,92 3 21.395 -22.900

0.083 4BA88 -. 1IE 3 -303.241 2.78E 3 21.395 -22900

0.187 58546 -1.74E 3 -275.874 2.8E 3 21.395 -22.900
0.250 584.223 -1.52E 3 -248.105 2.37E 3 21.395 .22.900

0.333 582.101 -1.39E 3 -220.639 4.i7E 3 21395 -22.900

0A17 559.078 -4.21E 3 -192.972 1.97E 3 21.395 -22.900
0.500 557158 -1.04E 3 -165404 1.78E 3 21.395 -22.900

0.83 555.733 -87.534 -137.837 1.56E 3 21.3=8 -22.900

0.887 513.611 -04.027 -110.270 1.38E 3 21.39 -22.900

0.750 551.488 -520.621 -82702 1,18E 3 21.A5 -22.00
0833 -49.86 -347.014 -55.13 961M514 21-305 -M200

0.917 547.243 -173.507 -27.567 748.317 21 M5 -22.900
1.000 545.121 -0.000 0.002 54.121 21.395 -22.900

9 0.000 105.914 -2.24E3 -1.81 3 4.18E 3 117.54 -24.502-

0.083 105.914 -2.05E 3 -1.651 3 3.82E 3 117.54 -24.592

0.187 105.914 -1.8E 3 -1.51E 3 .48E 3 117.354 424.592

0.250 105.914 -1.8E 3 -1.35E 3 3,14E 3 117.354 -24.592

0.333 105.914 -1.49E 3 -1.21E 3 2.81E 3 117.54 -24.592
0.417 106914 -1.3E 3 -1.06E 3 247E 3 117.354 -24.592

0.500 105.914 -1.12E 3 -907.24 2.13E 3 117.354 24.592
US8 3 117.364 -24.592

0.067 105.914 -745.303 -604,643 1A4E 3 117.354 -24.592

PM& rna Tm 21?2T7121 STMDPI0~~~P IC V flOW KC0S UJ
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WCH-195
Rev. 0

U""" 2186-31 101

J M. CMst Pad Bldg R
Cy MHF m20Feb-07 QIW

WwVaIngtnnCouwe Herdd - Crest Pad BSdgAW.std " 21- Msr-2007 09:14

-

!

Beam Stress Cont..
Bea LIC L Seton Aidal Bnd-Y SMI4Z CoMbIned SharY Bhear-Z

(pI O (p. (pal) (p4 (pao (pso
0.750 108.914 -at,? -43.32 1.12E 3 117.354 -24.592
0.833 105.914 -372.2 -02421 780.987 117M64 -24.592
0.1 105.914 -188328 .151.211 443451 117.34 -24,592
1.000 105.914 -0.000 0.0w 105.014 117.354 -24.492

10 0.000 469.320 104.261 1A2E 3 1.99E 3 -91.738 1.151
0.083 467.198 95.930 1.3E 3 1.88E 3 91738 1.151
0.a7 455.075 87.209 1.18E 3 1.73E 3 41.738 1.151
0.25W 452.952 78.488 1.06E 3 1.61E 3 -91.738 1.151
0.333 4W030 69.757 S4829 1.A8E 3 -91.738 1.151
0A17 458.708 61047 827A28 1.35E 3 41.738 1.151
0.500 455.88 52.326 709.222 1.22E 3 41.738 1.151
0.583 454A82 4305 5091.01B 1.09E 3 -91.738 1.151
0.887 452.340 34.884 472.815 98.038 491.738 1.151
0.750 450.218 25.163 854.611 830.991 -91.738 1.151
0.833 448.095 17.442 238.407 701.944 .901.738 1.151
0.917 445.973 8.721 118.204 572.897 -91.738 1.151
1.000 443.85 -0.000 0.000 44350 -91.738 1.151

11 .0.000 489.320 104.851 1A2E 3 1.99E 3 -91.738 1.151
0.083 467.196 95.930 1.E 3 1.8E 3 -91.738 1.151
0.187 485.075 87.209 1.18E 3 1.73E 3 4138 1.151
0.250 482.852 78.488 1.08E 3 1.61E 3 -91.738 1.151
0.333 490.830 39.707 94529 1.48E 3 -91.738 1.151
0.417 458.708 81.047 827A28 1.35E 3 -91.738 1.151
0.00 458.58 52.320 .7092 1.22E 3 -91.738 1.151
0.583 454,402 43.65 51.018 1.009E 3 -901.738 1.151
0267 452.340 34214 472.815 980.038 -91.738 1.151
0.750 450.218 25.183 354II 830.991 41.738 1.151
0.-33 448.095 17.42 236,407 701.944 -91.738 1.151
0.917 446.973 8.721 118,24 571897 -01.78 1.151
1.000 443.50 -0.000 0.000 443.60 -91.738 1.151

12 0.000 498.890 111.27 151E 3 2.12E 3 47221 1.228
0.083 498.M83 102.141 1.38E 3 1.98E 3 -97.521 1
M67 494.377 92.858 1.25E 134E 3 -97.21 1.22

0.2=0 492.121 81570 1.13E 3 1.71E 3 -7.521 1.226
0.333 489.865 74.84 1.01E 3 1.5M 3 -97.521 1.226
0.417 487600 -64909 879.505 1.43E 3 -975221 1.226
0.500 485.352 61713 753.932 1.2BE 3 -97.21 1.225
0.583 48.000 4.428 82.277 1.18E 3 -97221 1.228
0.687 480,840 37.14 502.822 1.02E 3 -9721 1.226
0.750 478.584 27.857 378.186 88340? -97.521 1
0.833 476.327 18.71 251311 -748.2 - -97.521 1.226
0.917 474.071 9.288 128,M 609.012 -97.521 1.226
1.000 471.815 -0.00D 0.000 471.815 -97.21 1.228

13 0.000 498.890 111.27 1.51E 3 2.12E 3 -97.521 1.226
0.013 408.833 10.141 1138E 1.98E 3 -97.821 1.228
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- - ___-___- Job No I I -~oRe
2181-351 102

aT Crest Pad Eakq

By MHF onFeb-07 Oww

t Whakngton Closumm Hanford . F h Crest Ped Edg.AW.sld 1 21.M 2007 00.14

Beam Stress Cont..
iam UC hction A a j13ond-Y B- Combined Shamr-Y SheaZ

(C", (psQ (p0 (am wp (pW)
0.167 494.377 9.856 1.26E 3 1.84E 3 -97.521 1.225
0.250 492.121 83.570 1.13E 3 1.71E 3 -97.621 . 1.228
0.333 489.85 74284 1.01E 3 1.57E 3 -97.521 1.225
0A17 487.609 04,909 879.580 1.43 3 -97.621 1226
0.500 485.352 55.713 753.932 1.29E 3 -97.521 1228

0.583 483.096 48.428 628.277 1.16E 3 -97.521 1.226
0.657 480.640 37.142 502$22 1.02E 3 -97.521 1.226,
0.760 478.584 27.857 376.986 883.407 -97.521 1225
a8 476.327 18.671 251.311 748.209 -97.621 1.220
0.917 474.071 9.288 125.855 609.012 -07.521 1226
10M0 471.815 -0000 0.000 471.81 -07.621 1.226

U 0.000 904.32 97205 2.59E 3 3.59E 3 -167.803 1T489
0.083 902.609 89.105 2.38E 3 3.37E 3 -107.03 1.089
0.167 900.386 81.004 2.16E 3 3.14E 3 -187303 1.069
0.250 M.13 72.904. 1.94E 3 2,DIE 3 -167.803 1.001
0.333 8095.940 04.04 1.73E 3 2.89E 3 .187.603 1,060
0417 893.715 68.703 1.81E 3 426E 3 .167.603 1.069
0.600 91.A93 48803 1.32E 3 2.24E 3 167.603 1.089
0.683 .889270 40.502 1.08E 3 , 2OIE 3 157.603 1.0i9
0.687 887.047 32.402 863.823 1.78E 3 -187.03 | 1.08

0.750 884.824 24.301 647.887 1.65E 3 -17.803 106
1.833 882-601 1.201 431.912 1.33E 3 -167103 1.069
0.917 650.378 8.100 216.956 1.1E3 -1703 1.089
1.000 878.155 -0.000 -0.000 878.155 -16703 1.089

15 0.000 904.932 97.205 2.59E 3 3.59E 3 -187A03 1.069

0.063 SOZO.S 89.105 2.38E 3 .379 3 -187.603 1069

0.167 900M.38 81.004 2.16E 3 3.14E 3 .167.603 1.069
0250 898.163 72.904 1.94E 3 2.91E 3 -187103 1.009
0.333 895.940 644 1.73E 3 2.69E 3 .-167.03 1.080
0.417 893.718 56.703 1.51E 3 2AE 3 -167.603 1.069
0.500 891.493 48.003 1.3E 3 2.24E 3 -167.803 1.069
0.583 889.270 40102 1.08E 3 2.01E 3 -1w7.603 1.00
0.687 887.047 32-402 863.823 1.76E 3 -187.603 1.06

0.750 884.524 24.301 647.887 1.56E 3 -167A03 1.069
0833 882.601 16201 431.912 1.33E 3 -167.003 1.086
0.917 860.378 8.100 215.98 1.1E 3 .16703 1.089
1.000 87.156 -06 -. 000 873.155 -17.6W 1.069

16 0.000 982050 -1.58E 3 1,18E 3 3.71E 3 -75.281 .17.407
0.083 959.928 -1.45E 3 1.07E 3 3.42 3 -75.281 -17.407
0.187 957.805 -432E 3 90.998 3.26 3 .75.281 -17.407
0.25D 955.683 -1.19E 3 - 872.996 3.02E 3 -75281 -17.407

0.333 963.860 -1WE 3 577.998 2.78E 3 75.281 -17.407
DA17 951.438 -923.213 676.999 255E 3 -75281 -17.407
0.500 949.315 -791.326 581.099 2.32E 3 -7&,281 -17407
0.583 947.193 -6859A38 454.99 2.09E S . .7.281 -17.407
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2196-351 103

26 Crsat Pad -9
By MHF ""O-FOb-07 0"'W +

Washngton Closure Hartord CneSt Pad Bldg AWild IF- 21-Ma-2007 0:14

Beam Stress Cont...
Beam ie e t.on Ax al BMWd-Y Bend.2 CoMned Ohear-Y SheatZ

(POD (4. (PW) M-) (Ps (ps0
0.7 945.070 -27.551 387.N9 1.88E 3 -75.281 -17407
0.760 942.048 VM 3 290.99 1.53E 3 -7&281 -17.407
0.033 940.825 -23.775 194.000 1A 3 -75.281 -17.07
0.917 938.703 -11.888 97.000 1.17E 3 -75.281 -17407
1.000 93.800 -0.000 -0.000 139.580 -72181 -17407

17 0.000 675.275 -. 13E 3 -306.147 3.1E 3 25,5 -23.409
0.083 573.152 -1.95E 3 -312218 2.89E 3 25.58 -23409
0.167 671.030 4.77E 3 -MS.289 2.57! 3 25.558 .23409
0.260 688,907 -1.6E 3 -291380 .2A6E 3 25.55 -23A09
0.333 5W8.785 -A2A 3 -263A31 2.26E 3 25.556 -23.409
0417 584.82 -1.24E 3 -238.602 2.04E 3 25.556 -23.(1
0.500 5M2.540 -. 08E 3 -197.573 I2E 3 25.55 -23.409
0283 560.417 -MU.17 -184.644 181E 3 25.58 -23409
-. M WG8.205 -709.454 -131.7141 AE 3 25.555 -21409
0.750 656.172 -632.000 -#5.787 1.196 3 25.881 -23.4a09
0.833 554.050 .354.727 -85M8 074.634 25.50 -23.409
0.917 561.927 177.364 42.029 782.219 25.5 -23409
1.000 849.805 '4-0.000 0.000 54805 25.556 -23.409

39 1 0.000 496.138 -334-814 -1.99E 3 2.63E 3 -442.801 -14.40
0.083 499.199 -279.934 -2.28E 3 3.08E 3 -442.891 -14A88
0.167 SOf250 -225.053 -±6E 3 3.29E 3 -442.801 -14A86
0.250 501.321 -170.172 -285E 3 3.2E 3 -442.801 -14.488
0.338 502.383 -115.282 A13E 3 3.75E 3 -442801 -14486
CA17 503A44 40.411 -&42E 3 3.96E 3 442.801 -144W
_Jit- 584.505 -5.830 -3.7E 3 4.21E 3 -442.801 -14.488
0.183 505.5 , 49.351 -3.9E a 4E54 3 -442.801 -14488
07 S0M.828 104.231 426E 3 4.89E 3 -442,801 - -144A
0.750L 507.889 151.112 4.66 3 6.23E 3 -442.801 -14.486
0.833 S.70 21.993 -4.8E 3 5.87E 3 .442.801 -14AB
0.917 509.811 268.873 -5.13E 3 5.gE 3 .442801 -14486
1.000 510.873 33.764 -542E 3 0.25E 3 -442.801 -14485

2 0.000 564271 -4.39 -2.12E 3 W73 47887 0.334
0.083 554.271 -6,42 -42E 3 2.98E 3 -478.A87 0.334
0.187 654.271 -L92 -2.73E 3 3.29E 3 47B.87 0.334
0.250 5W4.271 -8.139 404E 3 3.6E 3 478.887 0,334
0.333 664271 4L453 45E 3 3.91E 3 -478.087 0.334
0.417 5W4.271 -10.717 -36E 3 4.22E 3 -474.A87 0.334
0.500 654.271 .11io -497E 3 4.53E 3 -470.6W7 0.334
0.983 664.271 -13244 -427E 3 4.84E 3 -478 0.334
0M7 554.271 -14.608 -4.5E 3 E 19E 3 -478.087 0.334
0.70 584.271 -15.771 -4.8E 3 5A6 3 -478.67 0.334
0.833 564.271 -17.035 -5.2E 3 a.77E 3 D47887? 0.334
0.017 864.271 -18.290 -5.51E 3 6.09E 3 -470.687 0.334
1.0 554.271 -19.562 -5.82E 3 0.39E 3 -478.687 0.334

3 0.000 -0.061 -31.711 -0.281 -32.052 0.128 -1,303
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W i ws. JcNe Shetue Rev
2186-351 104

I &n r11nd WVi.r oo artas-d~s
'm.. Cmt PadOdg REi

le MHF "20-eb-07 "'WW

C Washngton COn"W Hankird f Crest Psd 8dg AWatd -"" 21-Mr.-2007 00:14

Beam Stress Cont...
Bwm LIC Section AXIal Bond-Y Bend-Z Cwoblined -Sheer-Y Shear-Z

wps (POO (p*0 (Po (Pao (PSi)
0.083 -0.061 -2.774 -0.198 -2034 0.128 -1.303
0.167 -0.081 -21838 -0.115 -22015 ff128 -1.303
0250 -081 -18.902 .0.038 -1.$96 0.128 -1.303
0.333 -0.081 -11.9" 0.050 -12.7 0.128 -1.303
M.417 -0.061 -7.029 0.132 -7.223 0,128 -1.303
0.500 -0.061 -2093 01215 -2369 0.128 -1.303

0.583 -0.061 2843 _ 0.297 -3.202 0.128 -1.303
0.687 -0.061 7.779 0.380 -8.220 0.128 -1.303
0.780 -0.061 1216 0.452 -1323 0.128 -1.303

.833 -061 17.652 0.545 -1.258 0.128 -1.303
&917 -081 22.588 0.628 -23.277 0.128 .1.303
1.000 -4061 27.525 0.710 -.28.296 0.128 -1.303

4 0.000 -0.061 -31.111 .0281 -32.052 0.128 -1.303
0.083 4061 -26.774 -0198 -27.034 0.128 -1.303
0.187 -0.061 -21.838 .11 -22.015 0.126 -1.303
0.250 -0.061 -16,002 4033 -18.096 0.128 -1.303
0.333 -0.061 -11.66 0.050 -12.076 0.128 -1.303
0.417 -0.061 ,7.020 0.132 -7.223 0.121 -1.303
0.500 -0.041 -2.093 0.215 -2,38 0.128 -1.303
0.583 -0.061 2.843 0.297 -3.202 0.128 -1.303
0.667 -0.081 7.779 0.380 -8.220 0.128 -1.3
0.750 -0.081 12.718 0.42 -13.239 0.128 1.3
0.833 -0.081 17M2 0.546 -18.258 0.128 -1.303
0.917 -0.061 22588 0fl -23277 0.128 -1.303
1.000 -0.061 27.525 0.710 -28.296 0.128 -1.303

5 0.000 -- 3A?7 -IDE 3 1.34E 3 -243E 3 112.87 -49.596
0.083 -6.6 -845.902 '. 1A1E3 -2.32E 3 112A67 -49.596
0.167 -63,575 .658.013 IAE 3 -2.2E 3 112A67 -49.596
.a260 .-3.75 .470.124 i.E 3 -209E 3 112.407 -49.596
0.333 -63.675 -282,235 .E 3 -1.97E 3 112AG7 -499
0.417 -63.876 -94.348 1.7E 3 -86E 3 112.467 -49.69$
0.500 -63.676 93.543 1.77E 3 -1.92E 3 112A67 -49.596
0.583 .63.678 281A32 1.84E 3 -2.19E 3 112.467 -49.66
0.667 -8.875 469.321 1.92E 3 -24E 3 112A67 -4G.096
0.7$0 -e3.78 8657210 1.09E 3 -2.71E 3 112.407 -49.596
0.833 -63.876 .846.09 2.06E 3 -2.7E 3 112.467 -40.590
0.917 -43.576 1.03E 3 2.13E 3 -23E 3 112A67 -49.586
1.000 -63.578 1.2 3 2.2E 3 -3A9E 3 112467 -49.596

a 0.00 86.084 -1.11E 3 2.68E 3 4.66E 3 -717.46 -5.433
0.063 87.145 -911&607 -3.04E 3 4.83E 3 -717.466 -51A33
0.167 888.06 -723.757 -3.5E 3 5.09E 3 -717A68 -61A33
0.250 880.267 -528.907 -3.6E 3 5.36E 3 -717AM8 -51.433
0.333 870.328 -334.058 -4.43E 3 5.63E 3 -717A68 -51.433
0417 871.390 -139.208 -4.89E 3 6.9E 3 -717.A4 -51.433
0.500 872.451 55.642 -5.35E 3 8.28E 3 -717.468 -51.433
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WCH-195
Rev. 0

1S1 2188-481 105

Cl Tea trea Pad Bldg -'

By MHF W20Feb07 dWMW

C was"Mcgton Coue Hsnrod - CresI Pad Bldg AW.std "" 21-Mar-2007 0f:14

Beam Stress Cont...
Beam iuC Section Al 8.nd-Y BndW-Z Combined Sh -Y Shr-Z

(ps* (po (ps) (pw (pao po
0:583 873.512 250.492 -5.81E 3 .94E 3 -717A8 -A33
0.667 874.574 445.341 4.2E 3 7.8E 3 -717AMS -51433
0.750 7AMS 840.1f. W .74E 3 8.25E 3 -717AM -51433
0.833 876.6 835.041 -7.2E 3 M.lE 3 -717AMS -51.433
a917 877.757 1. 3E 3 -7.8E 3 0.57E 3 -717A68 -51.433
1.000 87.819 1.22E 3 -8.12E 3 10.2E 3 -717.468 -51.433

7 0.000 1.05E 3 -339.213 -411E 3 5.5E 3 -921A8 -14.153
0.083 1.05E 3 -285.496 -4.7E 3 .04E 3 -921.488 -14.153
0.167 10523 -231.979 -5.3E 3 8.58E 3 -921A -14.153
9.250 1.06E 3 -17&382 -. 88E 3 7.12E 3 -21.48 -14.153
0.333 1.08E 3 -124.745 -448E 3 7.E 3 -921.488 -14.153
0.417 1.06E 3 -71.128 -7.06E 3 &21E 3 -921A8 -14.153
0.500 1.06E 3 -17.511 -7.87E 3 8.75E 3 -921A88 -14.153
0.583 1.05E 3 3X.107 -8.28E 3 .35E 3 .921.48 -14.153
9.867 1.0 3 89.74 8.85E 3 10E 3 -021.488 -14.162
0.750 - 1.0E 3 143.341 -945E 3 10.7E 3 421AM -14.153
0.833 1.06E 3 19.958 -10E 3 11.3E 3 -021488 -14.153
0.917 1.00E 3 250.575 -10.6E 3 12E 3 -921AS -14.153
1.000 1.07E 3 304.192 -11.2E 3 12E 3 -921.A8 -14.153

8 0.0CC 434461 -1.37E 3 -67.821 2.46E 3 -330.334 .84.082
0.083 435.523 -1.13E 3 -870.338 2A3E 3 -330.334 -84.082
0.167 438.504 483.008 -1.08E 3. 24E 3 -330.334 -64.082
0250 437.845 -640.29 -. 3E 3 237E 3 -330.34 64.082
0.33 438.700 -3W727 -1.51E 3 2.35E 3 -330.334 .84052
0,417 439.768 -154757 -1.72E 3 2.32E 3 -330.334 -64.082
0.500 440.829 88.013 -1.93E 3 2A6E 3 43-.334 44.082
0.683 441.880 330.783 -215E 3 2.92E 3 -330.334. --84,082

0.667 442.951 573.552 -23SE 3 - 138E 3 -330.334 -84.082
0.750 444.013 816.322 -2.57E 3 3.83E 3 -330.334 -4.082

.833 445.074 M08E 3 -2.79E 3 4.29E 3 -330.334 -64.082
0.917 445.135 13E 3 -3E 3 4.75E 3 430.334 -84.082
1.000 447.198 1.54E 3 -3.21E 3 5.2E 3 -30.334 -4.082

9 0.000 -64.02 -1.08E 3 1.38E 3 2.51E 3 115.143 -5.874
0.083 44.925 89.948 1.E 3 -2.39E 3 115.143 -50.874
0.187 44.92M -077.215 1,53E 3 -2.27E 3 *115.143 -60.874
0.20 -4926 -4.482 12E 3 -2.15E 3 116.143 -0.874
0.333 -64.92 -291.749 1AE 3 -2.03E 3 115.143 -50.074
0.17 .4.26 -9.016 1.75E 3 -1.2E 3 115.143 -10.674
0.400 -64.92 93.717 1.93E 3 -1.8E 3 115.143 -5074
0.58 -4.920 28A0 IE 3 -2.25E 3 115.143 -0.874
0.687 -64.928 471.183 1.97E 3 -2.52E 3 115.143 -50.874
0.750 -84.928 O71.918 . 2.05E 3 -2.79E 3 115.143 40.874
0.833 -4.928 884.649 2.12E 3 -M05E 3 115.143 -50.874
0.917 -64926 106E 3 2E 3 .3.32E 3 115.143 -50.874
1.000, -64.92 1.2E 3 2.27E 3 -3.50E 3 , 115.143 -50.874
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WCH-195
Rev. 0

2186-351 106

tat-a kleng( W' -r es~uarfl

J&T CrestPad Bldg Re

N MHF DR20-Feb-07 C"*WW

WIm4 aslhington Cos"re Hanford Crest Pad Bldg AWsId 1 ' 21-Mar-2007 09:14

Beam Stress Cont...
Ham IC Section Axlt Bhnd-Y Bend-Z Combined Shear-Y Shear-Z

10 0.000 498,095 -357.012 -1.99E 3 2M5E 3 -442.711 71-399
0.083 499.156 .298.76 -2.26E 3 3.08E 3 442.711 -15-%g
0.187 500.217 -240.340 -2.56E 3 3.3E 3 -442.711 .1&399
0.250 501.279 -182.004 -2.85E 3 3.53E 3 -442.711 -15.399
0.333 502.340 -123.887 -3.13E 3 3.76E 3 -442.711 -15.99
0A17 503.401 -5.331 -342E 3 3.99E 3 -442.711 -15.399
0.500 504.462 -. 995 -3.7E 3 4.22E 3 -442.711 -5299
0.53 50.524 51,341 -3.9E 3 4.55E 3 -442.711 -15.899

- 0A57 508.685 109.677 -4.27E 3 4.89E 3 -442.711 -18.399
0.750 507.848 168.0 -4.55E 3 5.246 3 -442.711 -1839
0.933 90.707 226.349 -4.85E 3 5.5E 3 -442711 -18399
0.917 509.7609. 2248 -5.136 3 5.92 3 -442711 -1.399
100 510.830 343.021 -542E 3 627E 3 -442.711 -13"

11 000 408.095 -357.012 -1.99E 3 2.8E 3 -442.711 -15.399

a0o3 490.158 .298.678 -2.28E 3 2.08E 5 -442.711 -15.300
0.187 500.217 .240.340 -2.9E 3 3.36 3 -442.711 -15.399
0.250 501.278 -182.004 .2.6E 3 .53E 3 442711 -16.390
0.333 S2.340 -123.W7 -3.13E 3 3.7IE 3 -44.711 4539
0.417 503.401 -85.331 -3.42 3 3.99E 3 442.711 -18.399
0.500 504.462 -8.995 -3.7E 3 4.22E 3 -442.711 -15.300
0.583 505,524 51.341 -3.99E 3 4.55E 3 -442.711 -15.399
0.857 508.585 109.877 -4.27E 3 4.89E 3 .442.711 -15.399
0.750 507.648 168.013 -4.51E 3 5.24 3 -442.711 -15.
0.833 501.707 220.349 4.8E 3 &WE 3 -442.711 -15.399
0.917 509.76 254.685 -. 13E 3 5.922 3 -442.711 .-15.392
1.000 510.830 343.021 -. 42E 3 6.27E 3 -442.711 -15.399

12 0.000 529477 -378.105 -2.12E 3 3.03E 3 470.908 -16.311
O.S 530.606 -318.311 -2.42E 3 3.27E 3 470106 -16.311
0.167 531.734 -254.518 -273r 3 3.51E 3 -470A0M -18.311
0.250 532.862 -192.724 -3.03E 3 3.75E 3 -470N00 -16.311
0.33 633.990 -13931 -3.33E 3 4E 3 -470J06 -16.311
0.417 535.118 -69.137 -3.86E 3 4.24E 3 -470.W0 -18.311
O.500 536.246 .7.344 -3.94E 3 4.4E 3 -470.08 -18.311
0.583 537.374 54.450 4.24E 3 4.3E 3 -470.608 -1.311
0.867 538.502 116.243 -4.54E 3 5.2E 3 470.80 -18.311
0750 539.630 178.037 -4.86E 3 .87E 3 -470.008 -10.311

.833 540.759 239.830 -5.15E 3 5.93E 3 -470.0S -16.311
0.017 541.887 301.4 -8.45E 3 8.3E 3 470.06 -16.311
1.000 543.015 - 383.418 -5.786E 3 8.86E 3 -470.08 -16.311

13 0.000 529.477 -378.105 -2.12E 3 3.03E 3 -470.08 -15.311
0.083 530.06 41.311 -2.42E 3 3.27E 3 -470.808 -18.31
0.167 531.734 -264.518 -2.73E 3 3.51E 3 -470.808 -18.311
0.250 532.062 -192724 -. 03E 3 175E 3 -470.00B -10.311
0.333 533.990 -130.931 -333E 3 IE 3 .-470.85 -18.311
0.417 535.118 -69.137 -3.83E 3 4.24E 3 -470.0B -18.311
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2186-351 107
Sam ~ ~Part

SCrstPad Bldg -

My MHF D~m0-b-7 w0
." Mshngton Clasm Hanid -- Cres! Pad Bkdg AW.std "' 21-mar-2007 0914

Beam Stress Cont...
Be* m - r 8.coon Aida Bend-Y * Bedi Combined Shbr-Y Shear.

(ps* (s20 (W4 (ps) wp (psi
0.00 538.246 -7344 -3.94E 3 4aE 3 -470.604 -16.311
0.58 537.374 A54A50 -424E 3 4.83E 3 -470.601 -16.311
0.567 538.502 11&243 -4.54E 3 .2E 3 -470.600 -18.311
0.750 539.630 178.037 -4,86E 3 5.57E 3 -470.508 -16.11
0.833 540.769 239.830 .15E 3 5.93E 2 470.508 -18.011
0.917 541.A87 301.824 - E.45E 3 8E 3 -470.08 -16311
1.000 543.015 363.418 -576E 3 8.SE 3 470.608 -tS11

14 0.000 937.420 -370.031 467E 3 48E 3 -82738 -11607
0.03 138532 -311.50W .4.2E 3 S45E 3 -822738 -15.607
0.187 9MR.643 -25.380 -4.73E 3 5.93E 3 -822.738 -15.607
0250 40.755. -193.254 .426E 3 6AE 3 -a2r3J8 -15.607
0.333 941.A88 -134128 47SE 3 .87E 3 -822.736 -15.007
0.417 942.970 -75.002 -6.2E 3 7.34E 3 -822.738 -1.607

- 0.500 944.090 -15.871 86E 3 7.81E 3 -22.738 -15.607
0.53 045201 4&,249 -7.35 S 8.37E 3 -2.738 A1.807
0067 648.313 102.375 -7.912 3 8. 3 -822.738 -15.60?
0.750 947.424 161.501 -44E 3 9USE 3 -822738 -15.07
0.33 94B.538 220.527 -8.97E 3 10.1E 3 -822.38 -15.607
0.917 949.647 279.3 -9.5E 3 10.7E 3 422.738 -15.607
1.000 950.759 338.979 -10E 3 11.3E 3 -822.738 -15.607

Is 0.000 937.420 -37031 -E7E 3 4.8E 3 -822.738 -15.07
0.083 W9.532 -311508 -42E 3 54E 3 -822.738 15.507
0.157 _99.643 -282.380 -4.73E 3 593E 3 -02.738 415101
0.250 940.755 -193254 -26E 3 6.4E 3 -82.738 -15.607
0333 94186 -134.128 -5.70E 3 8.7E 3 4122.738 -15.607
OA17 842.978 -75.002 -6.32E 3 7.34E 3 -822.735 -15.007
0.50 944.090 _15.878 -85E 3 7.W1E 3 422.738 .- 15.07
0.A3 94.201 43249 -7.38E 3 8.37E 3 822.738 -15.807
0.087 948.13 102.375 -7.01E 3 8.96E 3 -22.738 -15.607
0.750 Q47.424 181.801 4844 3 9WNE 3 -822.735 -15.607
0.833 94.5=0 220.627 -8.97E 3 10.1E 3 -62233 -15.607
0.17 94.647 279.73 -9.5E 3 10.7E 3 -822.738 -15.607
1.000 950.79 33&.879 -1E 3 11.32 3 -82738 -1.607

18 0.000 5.146 -1.14E 3 -. 84E 3 4.54E 3 -715.469 -S292
0.083 86.207 -95.541 -3E 3 4.81E 3 -71SA59 -52.32
0.167 57.260 -738.159 -347E 3 8,76E 3 -715A59 -52=2
0.280 U6L,330 -U5.678 -&ME S 5.33E 3 -715.459 -52.392
0.333 869.391 -341.193 -4.39E 3 .E 3 -715.459 .62.392
GA17 870A52 -142.10 4.5E 3 5.ME 3 -715A40 -2.392
0.500 871.514 55.772 -8.31E 3 824E 3 .715A55 -5.392
0.583 572.575 254.255 -5.77E 3 8.9E 3 -715A5 -. 362
0.881 73.638 452.738 -A.23E 3 7.50E 5 -715.459 -52.392
0.750 674.697 051.220 460E 3 822E 3 -715A5 2.292
0.833 875.759 849.703 -7.1E 3 &8E3 -71&459 -5232
0.917 878.820 1.05E 3 .7.61E 3 9.54E 3 -715459 -52.312
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WCH-195
Rev. 0

- 2185-35 1  1

r.bTf CrestPad kldg f"

BI MW V0-Feb-07 MWW

ft Wastngton CoSwe Harford CrMt Pad Bldg AWuld 0an 21-Mr-2007 0914

Beam Stress Cont..
Bimun IC Seclon Axial Bond- Bed-Z Comblnd Sfear-Y She.Z

(so (p0 Si (psiO (d. ((W 0
1.0 877.81 1.25E S -8.08E 3 10.E 3 -715A59 5.302

17 0.000 43&212 -1AE 3 -412408 244E 3 -327.658 45.381
0.083 434.273 -1.15E 3 423.501 241E 3 -32758 .6.301

0.167 435.334 -=2.268 .1.03E 3 2.37E 3 -327.658 -M.391

0.150 438395 -864.55 -i 2.34E 3 -327.6M 46.351
0-33 437.5 -407.41 -14ii 3 2. E 3 -3272 .65.381
- 417 -- 518 .15.427 -1.7E 3 2272 3 -7.88 .6&1
0.800 439.579 88.187 A1.88 3 141E 3 -WASS .06.38
0.583 440.840 335.98 -2.09E 3 2.87E 3 -127.858 -5.381

0,687 441.702 583.414 42.3E 3 3.33E 3 4V7,858 .536

0.750 442763 8318 -2.51E 3 3.79E 3 -327158 -85.381

0.833 443.824 1.08E 3 -2.72E 3 4.25E 3 -327.858 45.361
0.917 444.885 1.33E 3 -293E 3 4.71E 3 -327.658 -65.301
1.000 445.948 1.57E 3 415E 3 &17 3 -327.658 -5.381

40 1 0.00 70.083 97.850 -4,61E 3 5.78 3 -14896 14648
0.083 710.144 32.356 -473E 3 5.78E 3 -194.898 14848
0.167 711.205 278.862 -4.82E 3 5.8SE 3 -194.096 14.48
0.250 7112.26 221.37 -4.98E 3 &92E 3 .194.86 14.48
0.333 713.328 16&873 .116 3 .9 3 -194.895 14.848
0A17 714.359 110.379 -5.E 3 .06E 3 -$94MG 14.848
0.500 71&450 54.84 -5.36 3 6.13E 3 -194MO8 1448
0.583 718.511 -0-810 -5AE 3 0.2E 3 -194.89 14.848
0.67 717.673 -%.104 451E 3 9.39E 3 -194.886 14.648
0.750 718.834 -111.596 474E 3 6.57E 3 .194.8985 14.648
0.833 71.9 .1-1.0-3 --. 5.86i3 -.75E 3 ~-94.8 14.ii"
0.917 72-.15- -222.507 -5.96 3 0.93E 3. -194. 14.48
1.000 721.81- -278. 81 -M IIE 3 7.11 ~3 -194896 . 14 B

2 0.000 775.494 27.23 48E 3 6.89E 3 -208A35 0.755
.0s 778.494 2.773 -5.02E 3 6.48E 3 -2.435 0.755

0.167 775494 21.14 -Si2E 3 5.1E 3 -208.435 0.755
0.25 776.494 ISMS 5 29E 3 ME08 3 .206.438 0375
0.333 775494 4.198 -5.42E 3 6.21E 3 -20SA35 0.756
0.417 775.494 M. 456E 3 .8E.35 3 -20A35 0.755
0.500 775.494 477 -5.092 3 BASE 3 .206A36 0.755
0.783 775.494 .818 AM8E 3 7.1E 3 -206.435 0.755
0.057 7&494 4.75 -&WE8 3 6.74E 3 -206436 0.755

___ 0.780 778.A9 7.900 -6.09E 3 0.87E 3 -206.435. 0.75
0,833 775.404 4959 -SU2E 3 7E 3 -20435 0.755
0.917 776.494 -3.818 4&362 3 7.13E 3 -20B435 0.755

.000 775.494 -8,878 -6A9E 3 7.27E 3 -208.435 0.755
3 0.000 29.093 18.855 0.092 47.840 0.004 0.827

0.083 29.093 15.21 0.094 44.708 0.004 0.827
0.187 29.093 12.387 0.097 41.577 0.004 0.827
0.250 29.093 9.253 0.100 3.46 0.004 0.827
G.333 29.093 &.119 OL103 35.314 0.004 0.827
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WCH-195
Rev. 0

-- 214-351 109
Pal

JCfl. CreSt Pad Bldg Nor

ft f. DO20-eb-07 Md vwV
Oifl WashIng"o Closu Hwmd l CMet Pad idgAW.Id " 21.-Mar-2007 09:14

Beam Stress Cont...
Bnan LIC SectIon Axial Bend-Y Band-Z Comnad Shmir-Y Bhear.Z

Wp___ v (p i) @. (poD (p.0
041? 29.093 2.985 0.105 32.183 0.004 0.527
0800 29.093 .0.150 0.108 29.351 0.004 0.827
0.683 29.093 -3.284 0.111 32A87 0.004 M.827
0.067 29.093 -6.418 0.113 35624 0.004 0.827
0780 29.093 -9.62 0.116 38.751 0.004 07
0.833 29.093 -12.8M 0.119 41.88 0.004 0.827
0.917 29.093 -151820 U.122 4&035 0.004 0.827
1.000 29.093 -18.G 0.124 48.172 0.004 0.827

4 00 22.093 18.865 0.092 47.540 0.04 0.827
0M3 290M3 18.821 0.094 44.708 0.004 0.827
0.187 29.093 12.387 0.07 41.577 0.004 0.827
0.250 29.0M3 9.25 0.100 38,448 0,004 .87
0.333 29.003 8.110 0.103 35.314 0.004 0.527
0.417 29.093 2.985 0.105 32.183 004 0.27
0.800 29.03 0.150 0.108 29.261 0.004 0.82
0.3 29.093 -3.284 0.111 32.487 0.004 0.27
0O7 29.093 -6.418 0.113 35.624 0.004 0.827
0.750 29.003 -9.562 0.116 38.761 0.004 0.527
0.833 29.093 -12.80 0.119 41.858 0.004 0.827
0.917 29.093 -15.820 0.122 45.035 0.004 0.027
1.000 29.093 -18.954 0.124 48,&72 G.004 _ 0.827

a 0.000 -115.131 -04.608 7.70E 3 -76E 3 14.399 -58.524
0.083 -196.131 82.898 7.77E 3 -8.54E 3 14.390 .68.524
0.167 -195.131 -351.184 7.78E 3 .8 33E 3 14.399 W88.524
0.250 -196.131 -139471 7.78E 3 -8.12E 3 14.399 4N.524
0.33 .195.131 82.241 7.79E 3 .07E 3 14399 -88.524
0A17 -195.131 303.953 7.8E 3 -. 3E 3 14.399 -58.524
0.500 -195.131 25.6W 7.81E 3 -8.53E 3 14.399 -. 524
0.583 -195.131 747277 7.82E 3 -8.7E 3 14399 -58.524
0.87 -195.131- 089.090 7.3E 3 -8.99E 3 14.399 -f88524
0.750 -195.131 1.19E 3 7.B4E 3 -9.23 3 14399 -8.624
0.833 -196.131 1.41E 3 7.85E 3 -48E 3 14=G -68.24
0.917 -195.131 1.63 3 7.88E 3 -9.89E 3 14.399 -46.624
1.000 -195.131 LIE 3 7.87 3 .9.92E 3 14.399 -58.524

a 00 1.14E 3 -194.82 -2.40K 3 l.E 3 -3M.023 -0.578
0.083 1.16E 3 -6236 -,68E 3 3.1E 3 435.223 -2.678
0.167 1.15E 3 22AG -,89E 3 408E 3 438.21 -20.078
0.250 1.15E 3 131.065 4.11E 3 4.39E -338.923 -28.878
0.333 1.16E 3 239.700 4.33E 3 4.72E 3 -3M8.923 -28.678
0.417 1.15E 3 348346 -3.55E 3 5.0E 3 -33.223 -28878
0O0 1.15E 3 458.901 -377E 3 5.31E 3 -338.923 -2a.4f
0.583 1.15E 3 555337 -&.90 3 5.7E 3 -338.923 -28.978
0,687 1.15E 3 674.282 -4.2E 3 8.03E 3 -3S.923 -28.78
0.750 1.18E 3 782.028 -442E 3 8.30E 3 438.023 -25.678
0.833 .1E 3 891.573 -4.84E 3 8.8E 3 -338.923 -2X8678

W nlliabtZimif? 1:21 STAAD.ProforlWitd. d ReWWe2000 - n09s d113

Page 301 of 345

Design Analysis Variance Report ERDF Cells 7-10
October 2007

ApA

H-120



ft M~~ R.v
2186-51 110

JbTm Crest Pad Bldg w

By MHF D"-2V-Feb-07 rP1M 
40 Wahnlon Closure Harford F* Crest Pod Bldg AWLstd I ."21.M:r200709:14

Beam Stress Cont..
Bear UC Saction Axial Bhnd-Y &ond-Z Cotinsd Sheu-Y Shw.Z

(Po (0 (p' N (psi) 1 04 (FA0
0.917 1.AE 3 1E 3 -4.88 3 7.02E 3 -338.923 -28.678
1.000 i.iE a 1.IE 3 .. 08E 3 7.34 3 -338.923 28.678

7 -.0 1823 415482 -9AE 3 11.4 3 -401.331 15A03
0.083 lADE 3 357129 -9.76E 3 11AE 3 .401.331 15.403
0.167 1A9E 3 298.776 -10E 3 11.8E 3 -401.331 15.403
0250 149E 3 240.422 -10.3E 3 12E 3 -401.331 15.403
0.333 1AG 3 182.009 -10.5E 3 122E 3 -401.331 15403
0.417 1.49E 3 123.715 -102E 3 12.4E 3 .401.331 15403
0.500 .1AE 3 65.382 -11E 3 122E 3 -401.331 15A03

0.583 1.49E 3 7.008 -11.3E 3 12.8E 3 -401-331 15.403
0.687 1A9E 3 -51.345 -11.8E 3 131E 3 401331 15.403
0.750 1Age 3 -109.69M -1SE 3 13.4E 3 -401.331 15A03
0.833 1.5E 3 -168,052 -12.1E3 13.7E.3 -401.331 15.403
0917 1.5E 3 228.405 -12.3E 3 14.12 3 -401.331 15.403
1.000 1LE 3 -254.759 -12BE 3 14AE 3 -401.331 15.403

8 0.000 513.951 .41.758 3.15E 3 408E 3 -180497 -43.875

0.083 515.913 -250.540 03E 3 3.8E 3 -180.497 -43.875

0-67 518.074 322 .92E 3 &52E 3 -180A97 -43.875

0.250 517.135 81.595 2.8E 3 3ME 3 -180.497 -43.876
0.333 515.16 248.114 2.68E 3 3USE 3 -180A97 43.875
0.417 519.258 414.332 2.7E 3 3.E 3 -180.497 -. 875
0.500 620.319 580.550 24SE 3 3.80E 3 -180.497 -43.875

0.583. 521.300 74.788 2.34E 3 3.6E 3 -1 0A97 43.875
0.87 522.441 912985 222E 3 3.5E 3 -180A97 43.875
0.750 523.503 .1.0E 3 2.1E 3 3.71E 3 -180.497 43.875
0.833 A524 125E 3 1.99E 3 3.7E 3 -180.497 -43.875
0.917 52525 14123 1.87E 3 381E3 -18.497 43A75
1.000 526.W88 1.58E 3 1.73E 3 388E 3 -180A97 -43875

S 0.000 -204A18 -21.428 7.1E 3 412E 3 173.433 -. ass
0.083 -204.418 -594.584 721E 3 -.901E 3 173A33 -59.83
0.187 .204.418 -87.701 7.321 3 -7.89E 1 173.433 -58.883
0.250 -20441B -140.39 743E 3 -7.78E 3 173.433 -9.883
0.333 -204418 86.024 7.64E 3 -7.84E 3 173.433 49.883
DA17 -204418 312.805 7.6E 3 -0.17E 3 173.433 -9.883
0.500 -204.418 539.749 7.77E 3 .861E 3 17433 -59.883
0.583 -204A18 765.612 7.88E 3 -8.5E 3 173A33 -5.883
0.657 -204.418 991474 7.9ME E 3 173433 -59883
0.750 -264418 1.22E 3 IE 3 -9.53E 3 173433 -59.883

0.833 -204418 1.45E 3 8,21E 3 -9.87E 3 173A433 -59.883
0.917 -204.418 1.67E 3 8.33E 3 -102E 3 173.433 -69.883
1.DOi -204418 1.9E 3 .44E 3 -10.5E 3 173.33 - 59.883

10 0.0 7.448 400.609 -4W1E 3 .74E 3 .194.893 15228
0.083 730.L9 343.221 -4.73E 3 4.81E 3 -194.893 15225
0.167 731.570 285.532 -488E 3 5.88E 3 -194.893 15.22
0.250 732.631 227.844 -4.90E 3 3.94E 3 -194.893 1 15.228
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2188-351 111

3 i4 b si..w.na..
lM7. cflst Pad AIdg R

By MHF 20-Feb-07 ' Wt
C'"! naingtn losw Hanford "* CrosiPad Bldg AW-ld " 21-Mur-2007 09-14

Beam Stress Cont...
Sem IC Sec A Bnd-Y - Combined Shear-Y Shmr-Z

(pO) 004 (p) (90 (pwO (pwD
0.333 733.693 170158 -5.11E 3 01E 3 -194.893 15228
0.417 734.754 11208 -523E 3 8.08E 3 -194.803 15228
0.600 735.815 4.780 -638E 3 &15E 3 -194.893 15.228
0.533 738.876 -2.908 -,49E 3 6.23E 3 -194893 15228
0.667 737.938 -60.597 -5.1E 3 S,41E 3 -194.803 15228
0.750 738.909 -11L.285 -8.74E 3 &5E 3 -194.893 15228
0.833 740.00 -175.973 -5.86E 3 &78E 3 -194.093 15228
0.917 741.121 -233.661 -99E 3 0.95E 3 -194.893 15228
1.0OD '742.183 -201.340 -8.11E 3 7.15E 3 -19493 15.228

i1 0.00 729.448 400.900 -4.61E 3 574E 3 -194,893 15228
0.003 7N 343.2i 4.73E 3 5.81E 3 .19493 16228
0,167 731.570 285.532 486E 3 5.85E 3 -194-93 15228
0.250 732.631 227.844 -4.98E 3 5.94E 3 -196.893 15.22
0.333 733.63 170.156 -5.11E 3 6.01E 3 -194893 15228
0.417 734.754 112.488 -4.21E 3 &.NE 3 .194893 15.225
0.500 735.815 54.780 -5.38E 3 S.1SE 3 -18493 15228
0.3 738.876 -tea -544 3 6.23E 3 -149.3 16226
0.867 737.38 -0.597 -5.61E 3 6.41E 3 194.893 1.228

.750 738.999 -1-a.285 -5.74E 3 a.5 3 -194.893 15.228
0.833 740.000 -175,973 -5.80 3 0.78E 3 -194.893 15128
0.917 741.121 -233.651 -. 99E 3 .9OE 3 -194.893 15228
1.000 742.183 -291.340 -llE 3 7.1563 -194.803 15.228

12 0.000 774.120 42.343 -4.963 1E 3 -207.171 150
0.083 776.248 364.159 -5.03E 3 M.17E 3 -207.171 0.160
0.187 776.376 302.75 -5.106E 3 24E 3 -207.171 1&150
0.250 777.604 241.790 -. 2E 3 6.32E 3 -20717 16.10
0.333 776.832 180.605 -&43E 3 6.39E 3 -2D7.171 16.150
0A17 779.780 119.422 -5.55E 3 648E 3 -207.171 16.15
0. 78.888 S238 -. 7E 3 6.84E 3 -207.171 16.150
0.583 782.017 -2.047 -6.83E 3 6.2E 3 -207.171 1W.150
0.857 763145 64.131 -8.85E 3 6.81E 3 -207.171 16.150
0.750 784.273 -125.315 -6.1E 3 7.01E 3 -207.171 18.150
0.833 785A01 -185.500 -623E 3 7.2E 3 -207.171 16.150
0.917 786.529 -247.684 -&.37E 3 7AE 3 -207.171 15.150
1.O 787.867 -306.808 -4.5E 3 7.8E 3 -207.171 18,160

13 0.00 774120 425.343 -4.9E 3 6.1E 3 -207.171 18.150
0.083 775.248 354,159 -60E 3 6.17E 3 -207.171 18.150
0.167 778.378. 302.975 -S.1E 3 6.24E 3 -207.171 1
0.250 777.04 241.790 - E 3 8.32E 3 -207.171 6.15
0.333 778.632 180.608 -543E 3 6.39E 3 -207171 16.150
0.41? 779, 119.22 -5.-6E 3 SASE 3 -207.171 18.150
0.500 780.88 56.288 -5.7E 3 &54E 3 -207.171 16.50
0.583 782.017 -2947 -. 83E 3 8.82E 3 -207.171 iA10
0.087 783.145 -44.131 -5.8E 3 .81E 3 -207.171 18.150
0.750 784.273 -125.315 -6.1E 3 7.01E 3 -207.171 18.150
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W 2188-31 112

''Ucrest Pad Bl1dq

MHF MW 0-Feb-07 "'WW

01. Vsnnln Caonue Hanford "*Crest Pad Bldg AWartd '"" 2I-Ma-2007 00:14

Beam Stress Cont...
Bmm;- UC SdOa Aal BMA-Y Bend,? Combined Shar-Y Shmar-2

(Pao (PS) (pS) (Pl) CnD (Pao
0.833 785A01 -18E.500 -. 23E 3 7.2E 3 -207.171 18.150
0.917 786.529 -247.A84 -8.37E 3 7AE 3 -207.171 16.150
1.000 787.657 -308.88 -. 5E 3 7.6E 3 407.171 16.150

14 0.000 1.34E 3 438.752 -8.49E 3 103E 3 -. 58 14
0083 1.34E 3 374.838 -8.73E 3 104E 3 3589 15.343
0.167 1.34E 3 312.923 -. 98E 3 10.6E 3 -35B.58 18.343
0.250 1.34E 3 251.009 -9.19E 3 10.8E 3 458.95 18.343
0.333 1.34E 3 189.084 -842E 3 11E 3 -M.M 1&343
0.417 1.35E 3 127.180 -9.55E 3 I1 3 -458.958 18.343

0.500 1.35E 3 65.255 -9.88E 3 11.3E 3 45&9M 16.343
0.583 1.35E 3 3.351 -10.1E 3 11.5E 3 -368:958 16.343

0.357 1.35E 3 -58.564 -10.3E 3 11.8E 3 -358.9S 18,343
0.750 1.35E 3 -120478 -10.6E 3 12E 3 --38.98 18.343
0.833 1.35E 3 -182.392 -10.8E 3 12.323 -35.958 16.343
0.917 1.35E 3 -244307 .11E 3 12E 3 -358.9 16.543
1.000 1.35E 3 -W0.221 -11.3E 3 12.9E 3 -36&98 1.343

15 0.00D 1.54E 3 436.752 -. 49E 3 10.3E 3 -58.968 16-343
0.083 1.34E 3 374.838 -8.73E 3 10.AE 3 -358M.B 16.343
0.167 1.34E 3 312.123 -8.96E 3 10.E 3 -5858 18.343
0.250 1.34E 3 251.09 -0.19E 3 10.8E 3 -38.58 16.343
0.333 1.34E 3 189.004 -9.42E 3 11E 3 -58.96 16.343
0417 1.35E 3 127.180 -9.E 3 11.1 3 -358.58 16.343
0.500 1.35E 3 65.265 -9 E 3 11.3E 3 358.968 .16.343

0.563 1.35E 3 3.351 -10.lE 3 11.5E 3 -368.58 16.3
0.86 7 1.35E 3 -58.584 -10.3E 3 11.8E 3 -316.M8 16.343
0.750 1.35E 3 .120.478 -10.8E 3 12E 3 358.98 16.343
0.833 1.35E 3 -162.332 -10.8E 3 12.3E 3 458.958 16.343
0.917 1.35E 3 -244.307 -11E 3 12.6E 3 -35.958 16.343
1.000 1.35E 3 -306.221 -11.3E 3 12.9E 3 -35B.958 16.343

16 0.080 1.14E 3 -207.498 -2.95E 3 4.3E 3 -219.647 -29.696
0.083 1.14E 3 -94.87 -3.09E 3 4.33E 3 -219.047 -29.98
0.167 1.14E 3 17T.21 -3.24E 3 4.39E 3 -219.547 -29.698
0.25 14E 3 130.029 -3.38 3 4.65E 3 -210.847 -9.69
0.333 1.14E 3 242.53 -3.52E 3 4.9E 3 -219.8 -5698
0.417 1.14E 3. 35LM4 -3.68E 3 5.18E 3 219.847 -29.898
0.400 1.14E 3 487.554 -3.8E 3 .5.41E 3 -219.647 -29.698
0583 1.14E 3 580.053 -3.94E 3 1.f7E 3 -219A47 -29.698

0.867 1.15E 3 092.571 -4.08E 3 5.92E 3 -210.847 -29.698
0.750 1.16E 3 805.079 -4.23E 3 6.18E 3 -219147 .29.M8
0.833 1.165E 3 917.587 -4.37E 3 643E 3 -219.647 -29.898
0.91 1.15E 3 1.03E 3 -4.51E 3 6.89E 3 -219.647 -29.A9N
1.000 1.15E 3 1.14E 3 -4,55E 3 6.94E 3 -219.647 -29.595

17 0.00 504.664 -433.7 2.49E 3 SAW33 -21AS2 -45.235
0.083 505.725 -282.20 2.48E 3 3.24E 3 -21.462 -45.235
0.167 506.787 -90.40 2.48E 3 3.05E 3 -21.482 -45.235

M11VreaIw21mlnl1'it STAADPro for Wnds Release 2006
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ST _____ Jobo bAGtu e

2186-351 113

Th CreatPad Bdg
By MHF "'T.Feb-07 -- w

a- WshiingI Closure Hanford FE Orat Pad Bldg AW.Atd -'w 21-M-27 09:14

Beam Stress Cont...
Sarm . JC Secton AlAd Eand-Y Bond-Z Combined Shen-Y I She-Z

0360. 0S (Pal) (Pa4 wd (P
0.250 507.648 a.529 2ASE 3 3.04E 3 -21AG2 -45235
0.333 50.W _251.97 24E 3 32E 3 -21A62 45.235
0.417 509.970 423265 242E 3 3.35E 3 -21.482 45.235
0.500 511.032 594.634 2.41E 3 3.51E 3 -21.462 -45.235

0.583 512.093 758.002 2.39E 3 W2E 3 -21.482 .45.235

0.657 513.154 937.370 2.38E 3 3.83E 3 -21.462 45.235
0.750 514.215 1.IIE 3 237E 3 3.99E 3- -21.462 45.236
0.833 515.277 1SE 3 2.35E 3 4.15E 3 -21;462 -45.235
0.917 618.338 1A5E 3 2.34E 3 4.31E 3 -21462 -45.236
I.000 517.39 1.62E 3 1 2.32E 3 4.46E 3 -21.462 -45.235

Pdintimhrai22VS0t7r121 STAAD Pro for Wlndows Relase 200
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DESIGN OF MAT FOUNDATION

DESIGN OF MAT FOUNDATION

JOB DETAILS

JOB NAME j CREST PAD FNDTN

Inludd X (in) Y (In) In)
I 2.000 0.000 0.0m0

2 228.000 0.000 D.0W0
3 12.000 0.000 IOD00
4 228.000 0.0mC F 108.000
5 J12.000 0.000 -192.000
6 22L000 0.0SG -19.D

LOAD DETAILS

INCLUDED LOADS

V: DEAD LOAD + ROOF
Load LOnAD

F- 3y

Reaction Load
MOx Fy. - FZ mx My -WNODE O. . ki (j) (kp-In) L(kI-n) (kip-n)

1 1.2028I 2.157 J 0.011 0.000
51 0:734 .1 0.036 0.000 0.000 0.000
5 1.943 -0.89B -0.040 2M9 0.010 0.000

10 0.482 2.007 -0.207 0.000 1 D.__ (.
11 0.3 -2.322 0.020 1.454 -0.002 0.000
is -0.106 -2.762 -. 1 .0 .0 .0

Loa a N 16; DL + 75 (WL)+ 75

ServlcnbI Facod .0
R~F.q1.000

Reaction Load

-k kIP) lip-in) (dp In) (kip in)
S 04m -2905 0.210 2.201 0.013 0.000
5 1.467 -4.18 0.034 0.0 0.9m 0.000
6 1.274 -0.883 -0.038 2.276 J.012 0.000

10 0.966 .-2.028 -0.209 0.000 0.000 - .0
11 0.339 -2.316 0.021 1.489 0002
15 -0.102 -2.772 -. 08 0.000 I 0 Ag 0.000

Load Case N019: TRICK LOA)
Prim Prima

Serviceabu Fat .000
Desi Factor ,000

filewC:\SrAADfoundation 3.5\CalcXsl\MatFoundationxmnl
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DESIGN OF MAT FOUNDATION

Reaction Load
NO O N Ti Mx My (i)NODE O. ip) (ip) kip (ki-n) (p-In . (i-n

Point Load
( x (I)y ki (p iin) k II

In ~ ~ Ckp Odp In(kip)EntkPIr)I

-1.000 1 m 11. 000 D an -1.011 .0 - D 0.0 W 11O 0. 0 .000 1 0.1 j

. Load Cas. F4.( FLOOR OW AD

SetvIceabll Fa .000
Desi facto, 1.0

Reaction Lad

DEN . (kkp (kiip) In ki-i

QuAdrilateral Load
X1 Z1 X 22 X3 U24 24 Y Pnssure
(in) (In) (ifin in .)n in) In i n I 2

60 3. 234.0 114.000 234.000 30.000 0.00 f -0.002

. K.0 7s.,700 Q-4.0 234000 .0 -0 0000 -0001

Cat 1: ELEC ROMDL I

c t i a ry

IDesign Facturill.0M

Reaction Load
-O N. x Fy Fr Mx My Mr

NE ' (k) kIp) I (p) Ip-In) .c 1kphn (kdp-In)

Quadrilateral Load
x1 21 X2 22 X3 - 2$ X4 24 Y Pressure

in in) in) (n nin) k An2)
110.000 H W 1lo1 1240.000 1 30.000 11.1200 -1

I

Load Case N 18: DL+.75WL+.75LL+FL
LL+TRUK+F DL

bes F Sw

SPrFta Load Cas Factor

TRUCK LOAD .000

MOOR LIVE LOAD 1.000
ELEC ROOMDL 1.000

122: SLAB LOAD+ DL+
Pag

fileJ/C:\STAADfotundation 3.5\CakcXsl\MatFoindationnxml
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DESIGN Of MAT FOUNDATION

Load Case NoIR0OF LL

Page 3 of 4
11 co

PrimaryIser ce

b 1 Fco 0.000
Design Factor

Incuded Primery Load Case Factor

TRUCK LOAD 1.000
FLOOR LIVE LOAD 1.00a

DCAD LOAD + ROOFUVE LOAD 1000
ELECROOMDL 1.000

PROPERTIES DETAILS

Region Thi Material

FNT O 3I0.00L 0 | Concrete

501L DETAILS

[ ounIry Subgrd Moduls
Fl I] 0.058(kipn2/in

MAT DIMENSION

FNCITN

Node No X Corn) Y Inn

.000 0.000 || 204.00000 [120.000

0.000 120.000

ANALYSIS RESULTS

_ Node Displacement Table

Rx Ry RZ
NoeLoad Cuse: Dx(in) Dy(in) Dz(in)

I I(Rad) (Had) Rad
Node Loa IsIn Dz($,0) -0041 OV001 . 9 0

Max Dz 1 lF : I 0.00000 -0.04401 0.00000 0.00009 0.00000 0016

Max 5i 22__ __._ [00009 000.0 0200

x61 J 22 0.00 . -0.04720 0.0000 0. 06 0.00000 [ 0 00017
1 0.00000 -0.04401 0.00000 0.00009 000000 0.00016

.MxRz 13 22 _. 0 -0.05679 0-00000 O.1006 00000 L00018

Mn Dx I I n .o o -0.4401 [C.0o0o a. 09 0.oc DOOOD6
Min 28 22 IO.000000 -.. 1)01 4.=0_00 _.00_2

-in D 1 18 -0.04401 0.000W 0.000 0.00000 0.0016
min Rx F 49 1 18 -0.05807 ~0.000- w 0.00000 [000_16
MInRX 49 18 II 0.00000 .00 ~ 000000 0.00002 .00000 0.00016
Min Rz 532 0.00000 -0.03614 _ 0 -000 - .00006 0.00000 000010

Base Pressure Summary _

Base
Node X-Coor(in) Y-CD.rfin) 2-Coor(in) Load Case Pressure

(kp/in2)
Maximum

Bae 28 0.0 m 0000 120.000 22 0 .0036

Pressure
Ii. i ~ 11ii I

file:/C:\STAADfoundation 3 5\CalcXsl\MatFoundation xml
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DESIGN Of MAT FOUNDATION

Minimum
Base

Pressure
561 240 000 0 coo f -204000

22 0.00070

Contact Area

Load Case o r tal % of otal
.Area2 (,n2)c' J

1 22 11777.1 100.00000 || 0.00000

DESIGN PARAMETERS

Panel FY c Top Bottom Min Bar MI. Max Wood nd
(kp/In2) (kp/frZ) r Cover (In) Stze (in) Size (In p n 5pm t

FND(460.00, 14000 2.000-| 3.000 3 '11 2.000 1.OOO Hot Used

DESIGN OLTpUT

Bottom of Mat X Direction

Zone:- II
Gveing Moment(M 004- -1.O2l(kip n)

ForF,<4.0 A= .85

Pm1 - D0.0018

870Da 0021

Effective Depth(deff)= g26.813

SteeL Percentage P)= =

mali1-. 1 j x p 0..0014.

m y 17647
Where 0.15xf=

R, - - 0002
6.dgff2 xt,T 002

As ,Hence Regd Is acceptable.
Steel Area Provided= 0.589(in2)
Steel Are Required * 0.5 79(in2)

Bar No- 4
Maximum Spacing( SXUser Specified) . 12.OOO(in)
Minimum Spading(S1 ,)(User Specified) - t2.000(in)

Actual SpcIng (5) a |4in)

We notice s,<= s = s.

file-//C:\STAADfoundation 3 5\CalcXsl\MatFoundation xmn]
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2186-351 1

Pat
8or%. 11.aned toWaer Boo. CaojtM.x

TM- Crest Pad Bldg
MHF 2O9b-Feb-07 -'dWW

CIIW Washington closure Haneord ' Crest Pad Bldg AW.std IM 21-Mar-2007 09:14

Support Reaction
Node L/C For.X F Y Force-Z Moment-X Moment-Y Morent-Z

ICdP) (kip) "ld) . (klpln) (ktbln) (kI~n)
1 3 -0.000 0.001 -0.051 -0.004 0.000 000

4 -0.000 0.001 -051S -0004 O.000 0.000
1 0.264 1.868 -0.050 0.016 4D006 0000
2 0.280 2.213 -0.049 0.014 -0.006 0000
5 -2.236 -0.800 -0.163 -2.911 -. 001 0.000
9 -. 165 4831 -0.165 -2.970 -0.003 0.000
6 -1.202 2.928 -0208 -2157 -0.011 0.000
7 0.545 4.081 -0.099 0.029 4012 0.000
8 -1.972 1.068 -0.212 -2.809 -0.007 0.000

10 0.24 1.869 .085 0.013 -0.006 0.000
11 0.264 1.869 -0.085 0.013 -0.008 0.000
12 0.21 1.986 -0.059 0.014 -0.006 0.000
13 0.281 1.98 -0.089 0.014 -0,006 0.000
14 0.487 3.617 -0.116 Q025 4011 0.000
15 0A87 3.817 4116 0.025 -0.011 0.000
1 -0.400 2905 -0210 -2.201 _.013 0.000

17 -0.901 1.037 -0.215 -2.954 -0.009 0.000
5 s 0.000 0.001 -0.051 0.000 0.000 (0.000

-4 0.00 0.001 -0.051 0.000 0.000 0.000

1 -0.262 1.849 -0.049 0.000 0.000 0.O
2 M277 2.198 .0.049 0000 0.000 0.000
5 -0353 1.908 0.086 0.000 0.000 0.000
9 .1.331 0.922 0.069 0.000 0.000 0.000
6 -0.734 4.176 -0.038 0.000 0.000 0.000
7 -0.539 4.047 -0.098 0.DD 0.000 0.000
8 -0.614 2.754 0.017 0.000 0.O0 0.000
10 4.261 1.849 -0.064 0.000 0.000 0.000
11 -0.261 1,840 4084 0.000 0.000 0.000
12 -0.278 1956 -0.088 0.000 0.000 0.000
13 -0278 1.966 .0.08 0.000 0.000 0.000
14 -0.482 3.585 -a11 0.000 0.000 0.000
15 -0.42 3.585 -0.115 0.000 0.000 0.000
15 -1.467 4.188 -0.034 0.000 0.000 0.000
17 -1.592 2.770 0.020 0.000 0.000 0.000

6 3 0.000 -0.101 0.051 -0.008 0.000 0.000
4 0.000 1 0.001 0.051 -0.005 0.000 - 0.000
1 -0.078 0.725 0.051 0.065 -0.004 0.000
2 -0.082 1.021 0,049 0.015 -0.005 -00Mi
5 -. 2405 4-790 -0.04 -3.074 -0.003 0.000
9 -1.513 -0.811 -0.067 -3.137 4005 .00
6 ..943 0.898 0.040 -2.229 -0.010 0.00
7 -0.160 1.748 0.100 0.060 -0.00 0.000
8 -2.483 -0.065 -0.013 -3.008 -0.007 0.000
10 -0.078 0.725 0.087 0.050 -0.004 0.000
11 -078 0.728 0.087 0.060 -. 004 0.000
12 .0.083 0.770 0.090 0.084 -0.0051 0.000

F tntmt..ar 21m'n7 talS STAAD Pro for Windows Releas 2006 pie.1 n I OI
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WCH-195
Rev. 0

Ix- 21864381 3
lahin. bewsd eWeevn ee CscOa''

JT Crest Pad Bldg

ft MHF .F2M-07 CWW
WashftinClosure lantd . CrestPadBldgAW.ad 1 21-Mar-2007 O:14

Support Reaction Cont..
Nods IC Force-I Foet.Y FoMrW McmaebX Momtan-Y Nonmntwt,

ftp) (k) (ip) (W~in) (0d1n) (kbp1n)
7 0.251 2.94 -0001 0.0 0000 0.00
8 -028 1.814 0.024 0.000 0.000 0000
10 0.123 1.314 -0.001 0.000 0.000 0.000
11 0.123 1.314 .0.00 0000 0.000 0.000
12 _0131 1.397 -0.001 0.000 0.000 0.000
03 0.131 1.397 -0.001 0.000 0.000 0.000
14 06225 59 -m001 0.000 0.000 a000
15 2s5 2.90 -0.001 0.000 0.000 0.000
16 0.102 2.772 0.018 0.000 0.000 0.000
17 -0.0331 1.27 0.025 0.000 0.000 0.000

,.I tIhta 2teDaOO70 STAAD Po for Window soReims 2006
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ilkt

R.CREST PAD nDE N FlN1' 21.Maf-

CutSection Design Report

0.801

0579

Elernent X (in Z (in Face -oment klp-Inli toad Case Area Reqd.in2M

1 10.51 .204.0( Top 0.17 1 0.61
Bottom 0.00 18 0.58

1 10.58 198.5 Top 0.00 is 0.60
Botom -0.07 22 0.58

2 10.80 192.4 Top 0.00 1s 0.60
Botom -0,3D 18 0.58

2 10.64086.0( Top 0.04 22 0.60
Bottom 0.00 I 0.58

2 10.60 1800. Top 0.41 . 22 0.60
Bottom 0.0 0 1s 0.58

3 10.73 174.(X Top 0.47 22 0.60
Bottom .00 10 .58

3 10.77 168.0( Top 0.58 22 0.
- soom 0.00 IA 0.58
4 10.81 162. Top 0.68 22 - .60

- Bottom 0.00 . 18 0.58
5 10.85 158.0( Top 0.56 22 0.60

Botom 0.00 18 0.58
5 10.90 150.0( Top 0.44 22 0.00

Bottom 0.00 18 0.58
5 10.94 .144.0( Top 0.29 22 0.0

Bottom 0.00 18 0.68
8 10.98 r138.0. Top 0.03 22 0.60

Bottom .00 18 0.58

2007 10:33

_.801
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n

ore - y. CREST PAD FNDTNFINI 21-Muta-2007 10:33

Cut Section DesIgn Report Contd...

Element X (n Z (in Face noment kip-inlr Load Case Area Reqd.nIf
6 10.85 138.0 Top [ 0.03 22 0.60

Boltom 0.00 18 0.58
a 11.02 132.0( Top 0.00 18 0.00

Bottom -0.26 18 0.58
7 11.06 -128. Top 0.00 18 0.60

Biarom -0.68 Is 0.68
7 11.11 120.0q Top 0.00 18 0.80

Bottom -1.15 18 0.58
a 11.15 -114A Top 0-00 18 0.60

Botom -1.79 18 0.58
8 11.19 108. Top 0.00 18 0.80

Bottom -2.44 1s 0.58
9 1123 -102.( Top 0.00 18 0.60

Bottom -3.52 18 0.58
10 11.28 -98.00 Top 0.00 18 0.60

Bottom -4.56 18 0.58
10 11.32 -80.00 Top - 0.00 18 0.60

Bottom -4.73 18 0.58
11 11.38 -84.00 Top 0.00 18 0.80

Bottom -4.87 18 0.58
11 11.40 -78.0 Top 0.00 Is 0.60

Botom -4.14 18 0.58
12 11.45 .72.00 Top 0.00 18 0.60

Bottom -3.37 18 0.58
12 11.49 -65.00 Top 0.00 18' 0.60

Bottom -3.10 is EO.58
12 11.53 -60.00 Top 0.00 18 w0.60

Bottom -2.84 18 0.58
13 11.57 -34.00 Top 0.00 18 0.60

Botom -2.84 18 0.58
13 11.82 -48.0 Top 0.00 18 0.80

Bottom -2.90 18 0.58
14 11.88 42.00 Top 0.00 18 0.60

Botno -3.23 18 0.58
14 11.70 36.00 Top 0.00 18 0.80

Botm -3.58 22 0.58

F16 11.74 -30.00 Top 0.00 18 0.60
Bottom -4.43 22 0.58

15 11.78 -24.00 Top 0.00 18 0.00
Botom -5.28 22 0.58

Pawonhacat1Q145
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RS P Pt N_ 1M

- -1m GsREaT PAD FHON FINj ' 2i-.M-2007 10:33,

Cut Section Design Report Contd.

ement X (in Z (In, Face ornent kdp-ln/l Load Case Area R iqdi
is 11.78 -24.00 Top 0.00 18 0.60

Bosom  -5.28 22 0.58
IS 11.83 -18.00 Top 0.00 18 0.50

Bot1m -5.2 22 0.68
17 11.87 -12.00 Top 0.00 18 0.60

Bottom -5.13 22 0.58
17 11.91 .00 Top 0.00 18 0.80

Bottom -.42 22 0.58
17 11.95 0.00 Top 0.00 16 0.60

Botom -3.85 22 0.58
IS 11.98 3.23 Top 0.00 18 0.80

Bottom -2.26 22 0.8
45 12.00 1.0 Top 0.00 18 0.60

Bo-om, -2.80 22 0.58
45 12.02 1.00 Top 0.00 18 0.80

Bottom -2.26 22 08
45 12.04 12.00 Top 0.00 18 0.60

Bottom -1.86 22 0.58
48 12.08 18.00 Top 0.00 18 0.60

Bottom -I.M 22 0.58
47 12.12 24.00 Top 0.00 18 0.80

Bottom -0.78 22 0.58

4 12.17 30.00 Top 0.00 18 0.80
Boltom -0.12 22 0.58

47 12.21 42.00 Top 0.05 18 0.80
Bosom -0.12 18 0.58

48 12.25 42.00 Top 0.14 is 0.80
Bo.om 0.00 18 0.58

49 12.29 48.00 Top 0.35 22 0.
Bottom 0.00 18 0.58

49 12.34 54.00 Top 0.47 22 0.60

1 Bottom 0.00 18 0.58
50 12.38 60.00 Top 0.60 22 0.00

Botom 0.00 i8 0.58
50 12.42 78.00 Top 0.75 - 22 0.60

Bottom 0.00 18 0.58
7 5o T2.46 72.00 Top 0.71 22 0.80

- - Bottom 0.00 - I.5
51 12.51 73.00 Top 0.89 22 0.80

Botom 0.00 18 0.58

Design Analysis Variance Report ERDF Cells 7-10
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Cut Section Design Report

0.801 0.601

0 579
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Element X (in Z (In Face ounnt kip-DnA- Load Case Area Reqd.n3II
514 231.27 204.0( Top O.02 18 oeo

5ottom 0.00 1s 0.58
514 231.29 198.0( Top 0.00 18 0.60

1Bottom -0.20 18 0.58
614 231.32 192. Top _ 0.00 1s 0.60

Bottom -0.52 IS a.ss
515 231.35188.0 Top 0.00 18 0.60

Bottom -0.28 22 0.58
515 231.38 -180.0 Top 0.04 is 0.00

Botom -09 is o.68
516 231.41 -174.(X Top 0.0 1s 0.60

Bottom -0.00 22 0.58
516 231.44 168.0C Top 0.09 18 0.60

5otom -0.01 18 0.6 H
617 231.47 162. Top 0.14 18 0.80

Bottom 0.00 18 0.58
517 231.50 158. Top 0.21 18 0.80

Bottom 0.00 18 0.58
518 231.52150.IX Top 025 s18 0.0

Bottom 0.00 . 18 0.8
518 231-65 144: Top 0.30 1 0.80

Bottom 0.00 18 0.58
519 231.58 138. Top 0.34 18 0.60

, ottom __.S 18 am



Ad,

FCREST PAD PHOFh FIN ~"~21J-2007 10:50

Cut Section Design Reord Contt..

Element X (In: Z (In Face oment klp-lnv Load Case Area Reqd.lnmI-

619 231.58138. Top 0.34 ] 18 0.80
Bottom 0.00 18 0.58

520 231.61132.5 Top 0.39 18 0.80
Botom 0.00 18 0.68

520 231.84[126.0 Top 0.42 is .o
Bottom 0.00 18 0.58

521 231.67 120.O Top 0.47 18 0.60
Bottom 0.00 18 0.58

521 231.70 114.0 Top 0.49 18 0.00
.Boom 0.00 -1s 0.58

521 231.72408.0 Top 0.53 18 0.60
Botom 0.00 18 0.58

522 231.75 102. Top 0.54 18 0.60
Botom 0.00 is 0.58

523 231.78 -96.00 Top 0.57 18 0.60
Bottom 0.00 18 0.58

523 231.81 -40.00 Top 0.57 18 0.60
Botom 0.00 18 0.68

623 231.84 44.00 Top 0.80 18 0.0
Bonom 0.00 18 0.58

524 231.879-78.00 Top 0.57 18 0.80
Bottom 0.00 18 0.58

524 231.90 -72.00 Top 0.57 is 0.60
Bottom 0.00 18 0.58

525 231.93 -r.00 Top 0.53 - 18 0.60
Bottom 0.00- 18 0.58

525 231.5 -80.00 Top 0.51 18 0.60
Bottom 0.00 18 0.58

525 231.98 -54.00 Top 0.45 18 0.60
Bottom 0.00 18 0.58

527 232.01 -48.00 Top _ 0.40 is 0.60
BatMi 0.00 18 0.58

527 232.04 42.00 Top 0.29 18 0.60
Bottom 0.00 18 0.58

527 232.07 -36.00 Top 0.20 -18 0.0 j
Bottom 0.00 18 0.58

528 232.10 -30.00 Top 0.04 18 0.80
Botoo 0.0 . 18 0.58

529 232.13 -24.00 Top 0.00 18 0.60
Bottom -. 13 22 0.58
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Element X (In Z (In Face oment kip-hiln Load Case Area Reqd.in-M
820 232.13 -24W Top 0.00 __ 18 0.60

Bottom -0.13 22 0.58
529 232.15 -18.00 Top 0.00 18 0.60

Bottom -0.36 22 0.58
530 232.18 -1200 Top 0.00 18 0.60

Bottom -0.00 22 0.8
530 232.21 -6.00 Top 0.00 . Is 0.60

Bottom -1.07 22 0.8
530 232.24 -0.00 Top 0.00 18 0.80

Bottom .1.52 18 0.58
531 23227 6.00 Top 0.00 18 0.80

Bottom -1.19 22 0.58
532 232.30 12.00 Top 0.01) 18 0.00

Bottom -0.85 22 0.58
532 232.33 18.00 Top 0 18 0.60

Bottom -0.73 22 0.58
632 232.W 24.00 Top 000 18 0.60

I_ Bottom -0.63 22 0.58
533 232.38 30 Top __0.00. 18 060

Bottom -0.59 22 0.58
534 232.41 38.00 Top 0.00 18 00

Bottom -. 58 22 0.58
534 232.44 42.00 Top 0.00 18 0.60

_Bottom -0.56 22 0.58
SSS 232.47 48.00 Top 0.00 18 . 0.60

Bofom -054 22 0.58
5 232.50 54.00 Top 0.00 18 0.60

Bottom -0.53 22 0.58
535 232.53 60.00 Top 0.00 18 0.60

Bottom -0.51 Z2 0.58
838 232.58 6.00 Top 0:00 18 0.60

Bottom -0.49 22 0.58
537 232.58 72.00 Top 0.00 18 0.60

Bottom -0.45 22 0.58
537 232.81 78.00 Top 0.00 18 0.60

Bottom -0.42 22 0.58
537 232.64 84.00 Top 0.00 18 0.60

Bottom -0.39 22 0.58
538 232.8 90.00 Top 0.00 18 0.60

Ioto M03 2058
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Element X (in Z (In Face nt kip-air Load Case Area Reqd.In"f

1 0.00 192.3 Top 0.20 22 0.60
Bottom 0.00 18 0.58

1 6.00 192.3 Top 0.00 18 0.90
BoDom -0.06 22 0.58

28 12.00 192.2 Top 0.00 18 0.60
BODom -0.23 22 0.58

28 18.00 192.1 Top 0.33 18 0.60
Bottom 0.00 Is 0.58

28 24.00 192.0, Top 0.82 22 0.60
BoDom 0.00 18 0.58

55 286.5 192.0: Top 0.92 22 0.60
Botom 0.00 18 0:58

56 29.11 192.0( Top 1.00 22 0.80
Botom 0.00 18 0.58

56 32.55 191. Top 1.09 22 0.60
BotDom 0.00 18 0.58

58 38.00 191.9' Top 1.31 22 0.60
Bottom 0.00 18 0.58

L Z 42.00 -191.8 Top 1.53 22 0.60F __Bottom 0.00 is 0.58
110 48.00 191.7 . Top 1.75 22 0.80

Botnom 0.00 18 0.58

110 54.00 191. Top 1.91 22 0.60

;;- , Oom _ 0.00 8 .58 -
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Cut Section Design Report Contd..

Element X (in Z (in Face Moment kIp-nI Load Case Area Reqd.Ingl
110 54.00 -191.6 Top 1.91 22 0.60

Bottom 0M 18 0.8 -

137 60.00 191.0 Top 207 22 0.60
Bodom 0.00 18 0.58

137 86.00 191A Top 2.18 22 --- 0.60
Botom 0.00 18 0.58

164 72.00 191.4 Top 2.29 22 0.60
Bottom 0.00 18 0.68

184 78.00 191.3 Top 2.38 22 0.60
Botnom 0.00 18 0.58

184 ".00 1912 Top 2.3 22 0.60
Bottom 0.00 18 0.58

191 90.00 191.2 Top 2-46 - 22 0.60
Bottom 0.00 18 0.58

218 95.00 191.1 Top 28 22 0.00
Botdom 0.00 18 0.58

218 1.00 191.0 Top 2.47 22 0.60
Bottom 0.00 18 0.68

218 108.00 190.9 Top 2.45 22 0.60
Bottom 0.00 18 0.58

245 114.00 190.9 Top 2.41 18 0.60
Bohom 0.00 18 0.58

272 120.00 .190. Top 2.35 18 0.60
Bottom 0.00 10 0.58

272 128.00 190.71 Top 2.28 is 0.60
Bottom 0.00 18 0.58

299 132.00 190.6 Top 2.19 18 0.60
Bottom 0.00 18 0.8

299 138.00-190.8 Top 2.09 1& 0.60
Bottom 0.00 18 0.68

326 144.0 190.5 Top 1.98 18 0.60
Bottom 0.0 18 058

2 160.00 190. Top 1.85 18 0.60
Bottom 000 18 0.8

328 155.00 190.3t Top 1.72 18 0.60-
Botnom 0.00 18 0.58

[353 162.0 -190.2 Top 1.50 18 0.60
Botom 0.00 18 0.58

380 18.00190.2( Top 1.4 . 806
Bottom 0.00 18 0.65

380 nm1010.
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Element X (In Z (In Face oment kdp-InA Load Case Area Reqdin

380 1e.00190.2 Top . 1.44 18 0.60
Bottom 0.00 18 0.58

380 174.00 190.1 Top 1.28 18 0.60
Botom 0.00 18 0.58

380 180.00 100.0 Top 1.13 18 0.60
Bottom 0.00 18 0.58

407 188.00 189.9 Top 0.97 18 0.0
Bottom 0.00 IB 0.58

434 192 00 -19.8 Top 0.80 18 0.00
Botom 0.00 18 0.58

434 198.00 189.8 Top 0.63 18 0.80
Bottom 0.00 18 0.58

434 204.00 189.7 Top AS 18 0.80
Bottom 0.00 18 0.58

481 210.01 189 Top 0.27 18 0.60
Bottom 0.00 18 0.68

488 218.00 189.51 Top 0.16 18 0.60
Bottom 0.00 18 0.58

488 22.00 189.51 Top 0.00 .- 18 0.60
Bottom -0.18 18 0.58

48B 228.00 189. Top 0.00 18 0.60
Bottom -0.50 18 0.58

515 234.00-189.3- Top 0.00 l 0.0
Bottom 4.20 18 0.58

515 240.00 189.27 Top 0.04 18 0.80
Bottom 0.00 18 0.58

Page 322 of 345
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0.01

0 579

Element X (In] Z (n Face Moment klp-lnl Load Cse Area ReqdJn:
27 0.00 108.0 Top 0.11 22 0.60

Bottom 0.00 18 0.58
27 8.00 108.07 Top 0.02 18 0.80

Bottom 0.00 18 0.58
27 12.00 108.05 Top 0.10 18 0.80

Botnom -0.03 22 0.58
54 18.00 108.03 Top 0.41 18 .80

Bottom 0.00 18 0.58
54 24.00 108.01 Top 0.73 22 0.60

Bottom 0.00 18 0.58
81 28.08 108.01 Top 0.87 22 0.80

Bttoenm 0.00 18 0.58
80 28.15 108.00 Top 0.02 22 0.60

Bottom 0.00 18 S0.8
80 32.08 107.O Top 0.97 22 0.60

Bottom 0.00 18 0.58
80 38.00 107.97 Top 1.17 22 0.60

Bottom 0.00 18 0.58
107 42.D 1o7. TOP 1.34 22 0.60

Bo__wn 0.D0 s 0.58
134 48.00 107.93 Top 1.51 22 0.60

Bo0om 0,00 18 0.58
134 |54.00 107.91 Top | 1.63 22 0.60

18 0.58
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Element X (i Z (In: Face Ioment kdp-n/k Load Case Area Reqd IngIs
134 54.00 107.91 Top 1.63 22 0.50

Bottom 0.00 18 0.88
161 60.00 107.09 Top 1.75 22 0.60

181 0~c 107.87 Top 1.83 22 0.6Bottom 0.00 18 0.58
181_ Bot5 .00 lB8 Tp 1.32 0.58

188 72.00 107.85 Top 1.90 22 0.60
Bottom 0.00 18 0.58

188 78.00 107.83 Top 1.94 22 0.0
Bottom 0.00 18 Ms

188 54.00 107.81 Top 1.108 22 0.60
Bottom 0.00 18 0.58

215 9D0 107.79 Top 1.99 22 0.03
Iatto 00 18 0.58

242 96.00 107.78 Top 1.90 22 0.60
Botom 0.00 19 0.58

242 102.00 107.70 Top _ 1.90 22 0.60
Bottom 0.00 18 0.58

242 108.00107.74 Top 1.93 22 0.60
Bottom 0.00 18 Us

269 114.00107.72 Top 1.87 18 0.GO
Bottom 0.00 18 0.68

296 120.00 107.70 Top 1.81 18 0.60
Bottom 0.00 18 0.5

2986 120.00107.W Top 1.73 1 0.60
Bottom 0.00 18 0.88

323 132.00 107. Top 1.4 1 s.0
Bottom 0.00 18 0.58

323 138.00107.84 Top 1.55 18 0.80
Bottom .o 18 0.58

350 144.00107.62 Top . 1.44 18 0.80
Bottom O.00 . 18 0.58--

350 150.00 107.60 Top 1.33 18 0.60
Sotom 0.00 1 o...

350 1568. 107.58 Top 1.20 18 0.80
Bottom 0.00 18 0.58

377 162.00107.58 Top 1.06 18 0.60
Bottom 0.00 | s 0.58

404 168.00107.54 Tap 18 0.60
-K Bottom 0.00 18 0.68

flllh a 2IA/ 1wa
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E Element X (InA Z (in Face oment klp-In/l. Lad Case Area Reqd.iniIf
404 168.00 107.54 Top 0.95 18 0.80

Bottom . 0.00 1a 0.68
404 174.00107.52 Top 0.82 1s 0.60

Bottom 0.00 18 0.58
404 180.00 10750 Top 0.89 18 0.80

Bottom 0.00 1s 0.58
43 188.00107.48 Top 0.58 is 0.60

Blttom 0.00 18 0.68
45i 192. C107.40 Top 0A43 18 _ .

Bon, 000 18 0.8
198.00107.44 Top 0.31 18 060

Bottom O.00 Is 0.50
458 204.00107.42 Top 0.17 18 0.0

Bottom 0.00 18 0.58
485 210.00107.40 Top 0.06 18 0.60

Bottom 0.00 18 0.68
512 .216.00 107.38 Top 0.08 18 0.80

Bottom -0G.0 18 0.58
512 222.00 107.38 Top 0.00 18 0.00

Bottom -0.23 18 0.8
512 228.00 107.34 Top 0.00 18 0.80

Bottom -0.51 18 0.58
539 234.00107.32 Top 0.00 18 0.60

S Bottom -0.20 18 0.58
539 240.00107. Top 0.04 18 D.60

Bottom 0.00 18 0.68

M*tT .iflIm 1010

-200710:50
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Element X (in Z (in Face oment kIp-InII. Load Case Area Reqd.Inafj

16 0.00 -18.08 Top 0.05 18 0.80
-- Bottom 0.00 18 0.58

16 6.00 -18.04 Top 0-00 18 0.60
Bo1om - 0.3 22 0.58

16 12.0 -18.00 Top 0.00 18 0.60
Bottom -0.89 18 0.58

43 18.00 -17.96 Top 0.00 18 0.60
Bottom -0.85 is 0.58

43 24.00 -17.92 Top 0.00 18. 0.60
Boom -0.70 18 0.58

70 30.00 -17.88 Top 0.16 22 0.80
Bottom 0.00 18 0.68

97 36.00 -17.85 Top 1.03 22 0.60
Bottom ,8 1.8 1 0.8

12 42.00 -17.81 Top 1.46 22 0.60
Bottom 0.00 18 0.58

124 48.00 -17.77 Top 1,88 22 0.0
Bottom 0.00 18 0.58

17,4 54-00 -17.73 Top 2.16 22 D.60
Bottom 0.00 1s o.5

151 60.00 -17.69 Top 2A3 22 0.60
Bottomj 0:00 18 0.68

151 66.00 -17.65 Top 2.60 22 00
--.. ,tom! 0.00 | 18 -0.58
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Element X (in: Z (in Face Moment Idp-Infi. Load Case Ama ReqdJnrm

151 66.00 -17.65 Top 2.60 22 0.80
Bottom 0.00 is 0.58

178 72.00 -17.61 Top 2.77 22 0.50
Bottom 0,00 18 0.58

178 78.00 -17.57 Top 2.87 22 0.60
Bottom 0.00 18 0.58

178 84.00 -17.53 Top 2.96 22 0.60
Bottom 0.00 18 0.58

205 90.00 -17.49 Top 3.00 22 0.60
Bottom 0.00 18 0.58

205 96.00 -17.45 Top 3.03 22 0.60
Bottom 0.00 18 0.58

232 102.00 -1741 Top 3.02 22 0.00
Botom 0.00 18 0.58

259 108.001-17.37 Top 3.00 22 0.60
Bottem 0.00 18 0.58

259 114.00 -17.33 Top 2.94 22 0.60
Bottom 0.00 18 0.58

288 120.00 -17.2 Top 2.88 22 0.60
Bottom 0.00 18 0.58

286 126.00 -17.25 Top 2.78 22 0.80
Bottom 0.00 18 0.58

288 132.00 -1721 Top 2.69 18 0.0
Bottom 0.00 18 0.58

313 138.00 -17.17 Top 2.57 18 0.60
Bottom 0.00 18 0.58

313 144.00 -17.13 Top 2.44 .18 0.80
Bottom 0.00 18 0.58

340 160.00 -17.09 Top 2.30 18 0.60
Bottom 0.00 18 0.58

367 156.00 -17.05 Top 216 18 0.60
I Bottom 0.00 18 0.58

367 182.00 -17.01 Top 2.00 18 0.60
Bottom 0.00 18 0.58

367 108.00 -16.97 Top 1.64 18 0.00
Bottom 0.00 18 0.58

394 174.00 -16.93 Top I.? 18 0.60
Bot1m 0.00 - 1 0.58

394 180.00 -18S Top 1.50 is 0.60
Botltom 0.00 18 0.58

200710:50

L

-
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Calculation Cover Sheet

ERDF Cells 7-10

Calculation No. 0600-SR-G0524-M-O1

Discipline:
Subject:
Computer Program:

Mechanical
ERDF Cells 7-10 Verify Existing Leachate Header Capacity
Microsoft Excel

Computer Program Version Excel 2007

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review,
these personnel cannot assume responsibility for the use of these calculations.

Committed Calculation IN Preliminary 0 Superseded 0

Rev Sheet Numbers Oiginator Checker Re iewer Ap oval Date
0 3 I4L j3r.. -iC

Summary of Revisions
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Title: ERDF Leachate Cells 7-10 Drain Line Size Re ulrement

Calculated by: Tony Benenas Date: 9-28-07
Checked by: Geoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-G0524-M-01

1. Purpose

Verify that the existing 10" (HDPE SDRI I) Gravity Drain Line has sufficient capacity for cells 7 and 9, (8 and 10
drain through South Line).

2. Acceptance Criteria

Maximum flow in the North and the South 10" gravity drain lines shall not be greater than 500 gpm in each drain
line. (Design Analysis BHI-00355, Rev 0, page C146).

3. Assumptions

Same assumptions used in ERDF Design Analysis BHI-00355, specifically:

3.1 All other factors except the maximum expected flow rates and pump capacities remain unchanged as listed
on page C 146.

3.2 All pumps operating in automatic mode are pumping simultaneously (worst cases).

4. Boundary Conditions
4.1 Flow rate for ERDF Cells, (any one of cells 7, 8, 9, or 10), is 85 gpm minimum. However, to be

conservative, a flow rate of 140 gpm, which matches cells 5 and 6 (ERDF Cells 5 & 6 Design Analysis
Variance Report, CCN 117640), will be used for the primary high volume pumps and 15 gpm minimum
(BHI-00355) for the primary and secondary low volume pumps.

4.2 Total Flow Rate into North Drain line is 500 gpm.
4.3 Total Flow Rate into South Drain line is 500 gpm. p

5. References
5.1 BHI-00355 Design Analysis Report, Rev. 00 Volume 1.

5.1.1 Leachate Piping calculation starting on page C 145
5.2 ERDF Cells 5&6 Design Analysis Variance Report, CCN 117640.

6. Calculation Details

6.1 Calculate the leachate flows in the North and South Headers after cells 7-10 are constructed.

The entire leachate network was reviewed for flow capacity. Per discussion with WCH 3-14-07, the worst case
scenario to review:

* Cells I & 2: continue high capacity pumps in manual operation mode. Always keep primary low capacity
and secondary pumps in automatic operation mode. Refer to DVAR for Cells 5 & 6 for switching Cells I
& 2 to manual. As calculated in the HELP model, leachate flows are greatly reduced once the cell is
covered with 35' level of waste and that the low volume pumps can easily manage leachate flows and high
capacity pumps are not required.

* Cells 3 & 4: switch high capacity pumps to manual operation mode once waste is placed in Cells 7 & 8.
Always keep primary low capacity and secondary pumps in automatic operation mode.

* Cells 5 & 6: continue high capacity pumps in automatic mode until waste is placed in Cells 9 & 10, then
switch high capacity pumps to manual operation mode. Always keep primary low capacity and secondary
pumps in automatic operation mode.

* Cells 7 & 8: high capacity pumps - 140 gpm (85 gpm minimum required) and low capacity and secondary
pumps @ 15 gpm .... same as previous cells. Always keep primary low capacity and secondary pumps in
automatic operation mode.

Page2of3
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Title: ERDF Leacha ells -10 Drain Line Size Reauir ment

Calculated by: Tony Benenas Date: 9-28-07
Checked by: Geoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-90524-M-01

* Cells 9 & 10: high capacity pumps - 140 gpm (85 gpm minimum required) and low capacity and
* secondary pumps @ 15 pm.. same as previous cells. Always keep primary low capacity and secondary

pumps in automatic operation mode.

The review showed that the overall network is below the 500 gpm capacity of the existing headers.

Refer to attachment 1, Excel spreadsheet, "Cells 7-10 Leachate Pump Sizes to Maintain 500 gpm or Less Flow in
existing Leachate Transmission Pipeline Headers".

The velocity flow through the 10" header will be (assuming the 500 gpm in the referenced spreadsheet):

Fluid Velocity-Volumetric Flow/Pipe Area

Pipe Area = Pi*r2
Radius =Pipe Inner Diameter/2

Pipe Inner Diameter (ID) = Outer Diameter -(2 x wall thickness)
Outer Diameter = 10.75"
Wall Thickness = 0.977" (SDR 11)

Pipe ID= 10.75-2 x 0.977 = 8.79

=3.14*(8.79/2) 2 = 60.74 square inches or 0.42 square feet.

Volumetric Flow
=500 gallons/min * I cubic feet/7.48 gallons= 66.84 cubic feet/min

Fluid Velocity = 66.84 cubic feet/min/0.42 square feet = 159.14 feet/min or 2.65 feet/second

7. Conclusions

The existing North and South gravity drain 10" headers have sufficient capacity to handle the leachate flows from
cells 7-10. Refer to Calculation 0600-SR-G0524-M-02.

Page 3 of 3
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Calculation Cover Sheet

Project Title:

Area:

Discipline:
Subject:

ERDF Cells 7-10

600 Area Calculation No. 0600-SR-G0524-M-02

Mechanical
ERDF Leachate Cells 7-10 CaDacity of 10" Gravity Drain Line with 0.3% Slope

Computer Program: N/A
Computer Program Version N/A

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review,
these personnel cannot assume responsibility for the use of these calculations.

Committed Calculation [I Preliminary E Superseded M

Rev Sheet Numbers Originator Checker Reviewer Ap roval Date
0 3 -- 9/28/07

Summary of Revisions

137
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Title: ERDF Lea hat ell - C a o 10" ravi D a .3% Sle

Calculated by: Tony Beneans Date: 9-28-07
Checked by: CAoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-G0524-M-02

1. Purpose

Determine if the 0.3% slope of the 10" gravity drain line header between the cells (invert elevations for cells 7 & 9 -manholes 30 and 32) will be sufficient to
allow gravity draining to-the leachate tanks. This same analysis applies to South line (Cells S & 10 - Manholes 31 and 33). Refer to drawings 0600X-DD-M0022,
"Environmental Restoration Disposal Facility Cells 7-10 Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7. 10
Mechanical Schedules" for clarification.

2. AcceptanceCriteria

Given:
* The as-built dimensions for the manholes for cells 5 and 6 (inlet elevations or invert elevation)
* The required slope of0.3% is the minimum per the Design Analysis (BH1-00355, Rev 0). Pipeline slopes between cells was 0.6% previously.
* The Distances to the crest pads and manholes 30 and 32, -100 feet.
* Ground level elevation at Crest pads for cells 7 and 9 is 732.80 feet (Crest Pad interior floor level - minimum). Reference Civil Drawing 0600X-DD-

C0293, Crest Pad Plan and Elevations.
* Minimum 3.5 feet cover over the pipeline is preferred.

Criteria
Manholes 30 and 31 inlet elevations preferred to be 35' below the ground elevation.
Crest pad at ground level elevation.

3. Assumptions

3.1 Same assumptions set forth in Design Report BHI-00355.

4. Boundary Conditions
4.1 At this point forward it is understood that whenever manhole 28 is mentioned then the results are identical for manhole 29. Similarly manholes 30 and

31 are identical as are the results for manholes 32 and 33.
4.2 As Built Invest Elevation of drain line into manhole 28 is 722.57.
4.3 Distance between manholes 28 & 30 and 30 & 32, center to center dimension, is 500'. Reference 0600X-DD-C0294 and 0600X-DD-C0295.
4.4 Manhole 28 and 29 is T in Diameter. Manholes 30 and 32 are 10' in dismeter.
4.5 Invert Elevation Distance from Manhole 28u,30 is 491.5'. Between nanhole 30 and 32 is 490'. See Figure 1.
4.6 Distance from manhole to crest pads - 100'.

]- 49 1. 490
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MH 28 MH 30 MH 32

Figure 1, Distance from Invert Elevations as measured between manholes

5. References
5.1 BHI-00355 Design Analysis Report, Rev. 00 Volume 1, page C150

6. Calculation Details

6.1 Invert Elevations at manhole 30 and 32 based on Manhole 28 (Identical for 31 and 33 and manhole 29).

As-Built Invert inlet elevation of manhole 28 is 722.57 ft.

Distance to Manhole 30 is 491.5 ft (Invest Elevation distance, see figure 1).

Required Slope =0.3% (Design Analysis BH-00355, Rev. 0, page C146)
Elevation Change = Distance between manholes x required slope - 491.5 ft x 0.003 = 1.47 ft.

Required outlet Invert Elevation at Manhole 30 (minimum), (refer to drawings 0600X.DD-M0022, "Environmental Restoration Disposal Facility Cells 7.10
Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7.10 Mechanical Schedules" forclarification):
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Calculated by: Tony Benewas Date: 9-28-07
Checked by: Geoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-C0524-M-02

= Inet Invert Elevation at Manhole 28 + Elevation Change =722.57 ft + 1.47 ft = 724.04

Manhole 30 internal elevation change
Manhole 30 change in Invert Elevation, outlet to inlet, via the I O' diameter manhole
=Manhole Diameter x slope= 10' x 0.003= 0.03'=Manhole 30 internal elevation change

Manhole 30 Inlet Invert Elevation Qutle Invert Elevation at Manhole 30 + Internal Elevation Change
=724,04 ft+ 0.03 ft - 724.07

Required Outlet Invest ElevationatManhole 32 (minimum), (referto drawings 0600X-DD-M0022, "Environmental Restoration Disposal Facility Cells 7-10
Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7-10 Mechanical Schedules" for clarification):

Distance to Manhole 32 is 490 ft (lnvert Elevation distance, see figure 1).
Required Slope =0.3% (Design Analysis BH1-00355, Rev. 0, page C146)
Elevation Change = Distance between manholes x required slope - 490 ft x 0.003 = 1.47 ft.

= Inlet Invert Elevation at Manhole 30 + Elevation Change =724.07 ft + 1.47 ft = 725.54

6.2 Elevation of 30 and 32 manhole side inlet based on required 2% drain slope from crest pad elevation for cells 7 & 9, (Identical for Manholes 31 and 33 for
crestpadsforcells8& 10).

Elevation of Crest pads: 732.8 feet -refer to drawing 0600X.-DD-C0293
Distance to Crest pad from manholes - I 00ft.
Required minimumn slope = 2%

Elevation required at manhole -Elevation of Crest Pad - Required slope x Distance between manhole and crest pad.

Crest Pad 7 (to Manhole 301:
Crest Pad Elevation = 732.8 feet
Desired soil coverage = 3.5 feet
Starting elevation at Crest Pad 7 = 732.8 - 3.5-729.3 feet

Elevation required at Manhole 30:
= 729.3 ft - 0.02 x 100 ft = 727.3

Crest Pad 9 (to Manhole 32):

Elevation required at Manhole 32:
=729.3 ft -0.02x 100 ft =727.3

Side Inlet Elevation maximums = 727.3 for manholes 30 and 32 for the 2% draining requirement and given crest pad elevation.

Manhole 30 and 32 Top elevations are 730.3 feet. However, proposed soil elevation around manholes is 729.4 feet.

Minimum Side inlet elevations for manholes 30 and 32=729.4 feet - preferred soil coverage (3.5')
=729.4 feet - 3.5 feet - 725.9 feet

Therefore, the maximum side inlet elevation for Manholes 30 and 32 is 725.9 feet

Proposed elevation of side inlet elevations is 724.28 (manholes 30 and 31) and 725.54 (manholes 32 and 33). This elevation is based on a straight line
consideration from manhole 28 to manhole 31 at the 0.3% required slope. Proposed elevations meet or are under the required maximum elevations and are
acceptable for use. The slope for these elevations will be:
={729.3 (Crest Pads Max Allowable Elev.)-725.54 (Proposed Side Inlet Elev. for manhole 32133))/100 feet
=3.76%

3.76% exceeds the 2% requirement

Velocity considerations am covered in Calculation 0600-SR-G0524-M-01.

7. Conclusions

The ground elevations at the crest pad and manholes locations are, respectively, 730.3 feet and 732.80 feet (Crest pad building floor). Refer to drawing 0600X-
DD-C0293. 'Therefore, the manholes and crest pads will gravity drain and the desired soil cover of 3.5 feet will be achieved at their respective'locations.
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Calculation Cover Sheet

ERDF Cells 7-10

Calculation No. 0600-SR-G0524-M-03

Discipline:
Subject:
Computer Program:

Mechanical
ERDF Cells 7-10 Pump Head Requirement
N/A

Computer Program Version N/A

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review,
these personnel cannot assume responsibility for the use of these calculations.

Committed Calculation M Preliminary 0 Superseded 0

Rev Sheet Numbers Originator Checker R'wer Aroyal Date

Summary of Revisions
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Title: ERDF Leachat ells 7-10 Pu Head R uirem nt

Calculated by: Tony Benegas Date: 9-2847
Checked by: Geoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-G0524-M-03

1. Purpose

Determine pump head requirements for ERDF Cells 7-10

2. Acceptance Criteria

Pump head must be determined.

3. Assumptions
3.1 Same assumptions used in ERDF Cells 5 & 6 Design Analysis Variance Report. Specifically, the

requirements and dimensions outlined in 0600X-CA-MOOOI, page 3 of 5.
3.2 ERDF Cells 7, 8, 9 & I0 are identical.
3.3 Per the HELP model, the minimum flow rate is 85 gpm.

4. Boundary Conditions
4.1 Minimum pump flow rate is 85 gpm, 20% contingency -100 gpm. However 170 gpm is used as a 140 gpm

flow rate was originally established for cells 5&6 and cells 8-10 are similar. In addition, the secondary
pumps may also be active so an additional 30 gpm is added to the original 140 gpm value, (15 gpm for the
low capacity primary and 15 gpm from the secondary). Therefore, 170 gpm is the most conservative value
to be used to establish a head loss.

5. References
5.1 ERDF Cells 5 & 6 Design Analysis Variance Report

5.1.1 ERDF Cell 5&6 Calc # 0600X-CA-MOOOI, High Flow Leachate Pump Sizing Calculation

6. Calculation Details

Sump Inlet Elevation for Cells 7&8:

Sump Elevation for Cells 7 & 8 is 640 ft

Cell 7 & 8 Sump Pump inlet elevation is approximately 5-6" above sump Floor. Reference 0600X-DD-C0289

Therefore Cell 7&8 Sump Pump Inlet elevation is approximately = 640 ft + 0.5' (6") = 640.5 ft.

Crest pad Primary Piping inlet is at approximately:

Crest Pad floor - 730 ft, Reference 0600X-DD-M0017
High Capacity Primary Line is 2.5 feet above crest pad floor, Reference 0600X-DD-M0027.
Crest pad primary piping elevation inlet = Crest pad Floor elevation + High Capacity Primary Line height
=730 ft + 2.5 ft
=732.5 ft.

Head loss from elevation difference:

=Crest Pad Piping-Sump Inlet elevation
=732.5-640.5
-92 ft

Head Loss from piping run:
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Title: ERDF Leachate Cells 7-10 Pump Head Requirement

Calculated by:.
Checked by:_
Calculation #

Tony Benegas
Geoff Barnes
BE CAL-0600-SR-G0524-M-03

Date: 9-28-07
Date: 9-28-07

New calculation table is as follows:
Description Length (ft) Flow (gpm) ID (in) Head Loss ft
3"HDPE SDR 11) 312 170 2.86 2473 (
2 fittings 6 170 1.94 3.131
3" fittings 69 170 2.86 -5.47
4" fittings 29 170 3.68 0.68
3" valves 2.31
4"HDPE(SDR I) 100 170 3-68 2.33
Subtotal 38.67
Add 20% 46.40
Elevation Head 92

TDH 138.40
(1)
(2)
(3)
(4)
(5)
(6)

Use of 3" flow meter included to keep head loss down.
Length is 6', reference 0600-DD-M0027, Detail B
Per manufactures Pressure Loss Calculator (See Figure 1) Pressure drop = 7.93 ft/100 ft.
Per manufactures Pressure Loss Calculator (See Figure 1) Pressure drop = 52.25 ft/100 ft.
Per manufactures Pressure Loss Calculator Pressure drop = 2.34 ft/100 ft.
Head loss calculation example => Length (ft) * Press drop (ft/100 ft) Head Loss (ft)

Figure 1, manufactures calc for flow loss in HPE piping

Note, these head loss calculations were checked against tabulated values in other sources and are determined to be
reasonable and accurate. For example, the head loss values were compared to water flow in steel Pipes, see figure 2.
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Title: ERDF Leachate Cells 7-10 Pump Head Re uirement

Calculated by: Tony Benegas Date: 9-28-07
Checked by: Geoff Barnes Date: 9-28-07
Calculation # BE CAL-0600-SR-G0524-M-03
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Figure 2, Pressure Loss for water flowing through steel pipes

7. Conclusions

Cells 7, 8,9, and 10 will require a pump with ahead capacity of 130-140 feet ~140 ft
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Calculation Cover Sheet

ERDF Cells 7-10

Calculation No. 060OX-CA-EO01

Discipline:
Subject:
Computer Program:

Electrical
ERDF Cells 7-10 Crest Building, Fault, Load, Voltage Drop, Conduit Fill
N/A

Computer Program Version N/A

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review,
these personnel cannot assume responsibility for the use of these calculations.

Committed Calculation 99 Preliminary 0 Superseded 0

Rev Sheet Numbers Originator Checker Reviewer Approval Date
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Title:ERDF Cells 7-10 Crest Building, Fault Load,
Voltage Drop. Conduit Fill

Calculated by: RE Merriman Date: September 28, 2007
Checked by: TR Benegas Date: September 28,2007
Calculation: #0600X-CA-E00

Calculation No. 1:

Subject: Fault Current Availability; Substation No. 1 & 2

Purpose: Equipment, circuit breakers-fuses-disconnect switches, must be rated equal to
or greater than the available fault current or the protective device may not perform its
safety function, which is to de-energize a circuit.

Assumption: Equipment today is rated at a minimum of 10,000 Amps @ 480 V.

Background: Calculating only transformer impedance fault current is a conservative
approach, because other limiting impedance factors, not included in the calculation,
(utility, cables, etc.) would further limit the current.

Calculation: Transformers 1& 2 are both 300 kVA (361 Amp @ 480 V, 3 ph) Z= 4.5%
(Std.).

IsCIFLC X 100/ %Z

= 361 x 100/4.5

Source: Cutler Hammer Consulting
Application Cat. (P. A-30).

= 8,019 Amps Available at secondary of transformer.

Conclusion: The available fault current (8 kA) is lower than the equipment rating (10
kA); therefore the equipment is protected.

Calculation No. 2:

Subject: Load Calculation for Crest Pad Buildings.

Purpose: Determine amperage load to size equipment and conductors.

Assumption: 1 HP = I kVA, Power Factor = 90%, hence; kW = 0.9 kVA.

Background: The design for cells 5 & 6 was a starting point. However, loads were
refigured for loads shown on the Cell 7-10 drawings.

Ref Dwgs.: MCC One-Line Diagram, 0600X-DD-EO 114 and
Electrical Schedules, 0600X-DD-EO 117.
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Title:ERDF Cells 7-10 Crest Buildine, Fault, Lead,
Voltage Drop. Conduit Fill

Calculated by: RE Merriman Date: September 28. 2007
Checked by: TR Beneas Date: September 28. 2007
Calculation: #0600X-CA-E001

Calculation: 15.0 kVA
0.3 "
7.5 "
1.0
1.0
0.1

Lighting Transformer
Site Light
Primary Sump Pump - Hi
Primary Sump Pump - Lo
Secondary Sump Pump -Lo
Motor Operated Valve

24.9 kVA Each Crest Pad Bld'g 7,8,9,10
@480 V, 3 0 = 30.0 Amps.

Conclusion: Each Crest Pad Bld'gs load is 24.9 kVA, 30.0 Amps @ 480 V, 3 0. Two
Bld'gs load is 49.8 kVA, 60 Amp. Sub. #1 will supply Cell 8 & 10. New Sub. #2 will
supply Cell 7 & 9.

Sub. #1 is rated 300kVA with a utility maximum Demand of 153.1 kW, leaving capacity
for the new 49.8 kVA load.

Sub #2 is also a 300 kVA unit with only 128.8 kVA connected (Dwg. 0600X-DD-EOIOI.
Rev. 1). Therefore, it has sufficient spare capacity for the additional load.

Calculation No. 3:

Subject:_ Voltage Drop of Feeder and Branch Circuit.

Purpose: Demonstrate that the Voltage Drop for the loads and conductors selected is
within equipment operating limits, and the loads will operate as designed.

Assumptions: 1) Equipment voltage limitations are defined in ANSI/IEEE Std. 141-
Section 3 and Voltage Tolerance Limits in ANSI C84.1 for a standard
induction motor at +/- 10 %.

2) Recommended voltage drop limits are described in NEC Article
210.19 (A)(1) FPN No. 4 & 215.2(A)(3) FPN No. 2 for Branch
Circuits ( 3%) /Feeders (36/) respectively, as well as total voltage drop
(5%).

3) Circuit lengths were scaled from the Dwgs and are estimates.

Background: 1)

Page 3 of 7

Based on an Options Evaluation, it was decided to use existing duct and
conduits for the power feeder from substation #1 (Leachate Station) to
Cell 8 & 10.
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Title:ERDF Cells 7-10 Crest Buildine. Fault. Load,
Voltage Dro. Conduit Fill

Calculated by: RE Merriman Date: September 28.2007
Checked by: Ti Benepas Date: September Z& 2007
Calculation: #0600X-CA-EO01

2) Cells 7 & 9 power will be supplied from Substation #2 (new) & MDP
#2.

3) Layout Dwgs 0600X-DD-EOI 1I and 0600X-DD-EO 112 and Cell 1-6
layout Dwgs were used to determine conductor lengths.

Calculation: formula used for Voltage Drop (VD).

VD = Amperes x circuit length (11) /100 x K

K is from Cutler Hammer Consulting Application Cat.
Table A12. Assume copper wire, non-magnetic conduit,
90% power factor.

K=0. 1970
K=0.0333
K =0.0270
K =0.0220
K=0.0110

(#10 AWG)
(#2AWG)
(#1 AWG)
(#1/0 AWG)
(250 kcmil)

A. Sub. #1 to Cell 10:

1. Swgr to PB-PTS9:
(2- 250 kcmil / phase)

2. PB-PTS9 to Loop Feed Encl. # 10:
(2-250 kemil/phase)

3. Loop Feed Encl. #10 to MCC-T10:
(#1/0)

FEEDER VD = (1.+2.+3.)

VD = 60 A x 4700'/100 x 0.0110/(2)

= 15.5 V
(xlOO/480) 3.2 %

VD = 30 Ax 500'/l00 x 0.0110/(2)

= 0.8V
(x100/480) = 0.2%

VD = 30 A x 100'/100 x 0.022

= 0.7 V
(x100/480) = 0.1 %

3.5 %

BRANCH CIRCUIT: MCC-TIO TO Pri Sump Pump (7 % HP):

VD= Il A x 200'/100 x 0.1970
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Title:ERDF Cells 7-10 Crest Building. Fault, Load,
Voltage Drop. Conduit Fill

Calculated by: RE Merrhman Date: September 28. 2007
Checked by: TR Benegas Date: September 28. 2007
Calculation: #0600X-CA-EO1

= 4.3 V
(x100/480) = 0.9 %

TOTAL VD = 4.4%

Conclusion: The Feeder VD is 0.5 % over the recommended NEC limit; the
Branch Circuit is 2.1 % below the limit; the total VD is 0.6 % below the 5 %
recommendation. No Diversity of loads was taken which would further lower the

VD. The value will not limit the system operation and is satisfactory as designed.

B. Sub. #2 (New) to Cell 9:

1. MDP #2 to Loop Feed EncL(LFE) # 7: VD = 60 A x 500'/100 x 0.027
(#1 AWG)

= 8.1 V
(xlOO/480)= 1.7 %

2. LFE # 7 to LFE #9:
(#1 AWG)

3. LFE # 9 to MCC-T9:
(#2 AWG)

VD = 30 A x 500'/100 x 0.027

=4.1 V
(xOO/480) = 0.8 %

VD = 30 A x 100'/100 x 0.0333

=1.0 V
(xlOO/480) = 0.2%

FEEDER VD= (].+2.+3.)

BRANCH CIRCUIT (Same as Cell 10)

TOTAL VD

= 2.7%

= 0.9%

= 3.6 %

Conclusion: The feeder and total VD are below the NEC recommended limits of 5 %.
No diversity of loads was taken which would further lower the VD. The value will not
limit the system operation and is satisfactory as designed.
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Title:ERDF Cells 7-10 Crest Building. Fault. Load.
Voltane Dron. Conduit Fill

Calculated by: RE Merriman Date: September 28.2007
Checked by: TR Bengas Date: Segtember 28. 2007
Calculation: #0600X-CA-E001

Calculation No. 4:

Subject: Conduit Fill by Conductors.

Purpose: Demonstrate that the conductors specified will fit in the conduit allowable

space, typically 40 %.

Assumption: If the cable fits per NEC ANNEX C, Table CIO, it is acceptable.
Otherwise, calculations can be performed to demonstrate the fit.

Background: Circuits often have wires of different sizes. Two circuits need
calculations:

1) First is 3- 250 kcmil, 142 GRD in an existing 2" PVC, Sch. 40 conduit. This
power circuit is selected sections between Substation #1 and Cell 8.

2) Second is the I & C wires in existing 2" PVC, Sch. 40 conduit. This circuit is
selected sections between the Leachate Bld'g and Cells 7 & 8.

Calculation 1):

1) 3-250 kcmil, 1-#2 GRD, Type XHHW, 2" PVC, Sch. 40:

Conductor Area
#2 0.1146 in 2

#250 0.3904 in2

Total Conductor Area

2" PVC, Sch. 40

3

Total Area
0.1146 in2

1.1712 inz
= 1.2858 in2

= 1.316 in2

PER NEC Chap. 9, Table 5

Allowable 40 % Fill, NEC
Chap. 9, Table 4

Conclusion 1): The conduit allowable area is greater that the wire area. Therefore, it is
acceptable.

Calculation 2):

2) Each I & C conductor bundle consist of 11 - # 12 Type XHHW (or smaller
THWN) wire and 1-4 Pr 2-#16 TW/SH cable (O.D. = 0.516" IS/OS Anixter
Cat. P. 9-181) or (3-2 Pr 2-#16 Tw/ Sh cable- less area).

BE talc rev 7.07
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TItIe:ERDF Celbs 7-10 Crest Buildint, Fault. Load.
Voltage DroD. Conduit Fill

Calculated by: RE Merriman Date: September 28, 2007
Checked by: TR Benegas Date: September 28.2007
Calculation: #0600X-CA-E00I

The most confining conduit run are 2" PVC
with an existing Bundle of I & C wires.

Will another Bundle fit in the same conduit?

2" PVC, 40% Fill = 1.316 in 2 Conduit Usable Area, 40%.

#12 XHHW wire = 0.0181 in 2 x 22 wires
4 Pr Cable = 0.209 in 2 x 2 cables
[A =nd2/4 = 3.14 x 0.5162/4 = 0.209 in 2]

Cable Area (2 Bundles) = 0.816 in2 (25% fill)

Conclusion 2): Two Bundles of I & C cable area is less than the 40% fill of 2" PVC
conduit; therefore, two I & C cable bundles will fit in an existing 2' conduit.
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